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AUTOMATION AND ITS SOCIAL IMPLICATIONS* 


YyYERHAPS the most significant novel feature 
of automation is that it makes it possible 

9 do many things and produce many goods and 
ervices which were simply not feasible in the 
Atomic energy research could never have 
reached its present stage without automatic 
ices and controls. The huge oil refineries, 
themical plants and steel works of to-day could 
ot be operated. without automatic controls. 
Fompounds of ingredients formerly too toxic to 
handled safely can now beeused. Many new 
oducts have come on the market as a result 
f refinements of precision work made possible 
y automation, and with advanced computer 
echnology information that was once prohibi- 


* Extracts from a comprehensive report on the subject 
Mr. David A. Morse, Director- 
ational Labour Organization. 


General of the Inter- 


tively extensive to collect can now be assem- 
bled and analysed. 
At present, in the most highly industrialised 


of automation or closely related technological 
developments. 

Fourteen glass-blowing machines, each ope- 
rated by one worker, now produce 90% of the 
glass light bulbs used in the United States and 
all the glass valves used in radio and television 


ce "ly 
a 
> 
countries, and typically in the United States 
and the U.S.S.R., almost every major area of 
the economy has been touched by some form ‘ 
| 
| 
| 
“| sets (except picture valves). 
Another example is the automatic manufac- 
ture of equipment for attaching standard elec- 
tronic components to printed circuit boards. 
Machines now print or etch or stencil on a 
board what before were hand-wired circuits, 
{ soldered at all contact points; machines make 
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the components; machines attach them to the 
printed circuit boards; machines make the 
parts ; machines assemble them. Once the com- 
ponents are fed into the machine, for exam- 
ple, complete radio sets can be produced; and 
on one body radio assembly line, turning out 
1,000 radios a day, two workers now produce 
more than what 200 workers did with the old 
methods. 

In the U.S.S.R., a fully automatic plant makes 
aluminium pistons for heavy truck engines. No 
human hands intervene throughout the process 
and everi wasté metal is removed from machines 
gutomatically. 

In the United States automobile industry, the 
non-automated engine plant has almost died out 
for _all practical purposes. At the Ford Plant 

Cleveland, for instance, one man runs a 
tfansfer machine. performing more than 500 
machine operations, whereas conventional 
methods required 35 to 70 men. Formerly, 400 
workers took 40 minutes to turn out one engine 
block; now, under automated methods, 48 
workers complete a block in less than half that 

cAutomation is also applied in fertiliser plants, 
in the handling of bulk materials, and in the 
“continuous flow” industries—oil refining and 
piping, chemicals (including atomic processing), 
plastics, paint, beverages, rubber, flour-milling, 
cément,. electric power, ‘telegraphs. and tele- 
phones, sheet steel and steel castings, and tan- 
uing. A modern oil refinery is almost com- 
pletely automatic; the few workers in the plant 
are there to watch the instruments only. 

All these developments and many others 
pouring into the main stream of technological 
ehange are transforming the whole process of 
industrial production and call for a redefinition 
of. skill. The classical concepts of unskilled, 
semi-skilled and skilled workers, largely taken 
over from a static medizval society of guilds, 
no longer corresponds to the needs of the dyna- 
mic, fast-changing industrial society of today. 
The skill of one technological era is dead and 
the skill of a new era is just emerging. 

As automation develops, the character of work 
in industry will also change beyond recognition 
and the need for skilled workers, technicians 
and engineers is likely to expand considerably. 
Young people will need better and longer basic 
schooling: A greater percentage of the pepeia- 


DR. M. S. THACKER 


5 THACKER has been appointed 
Department of Scientific Re- 
Education, Union Minis- 


Automation and its Social Implications 


tion will attend universities and technologie 
institutes and vocational training facilities y 
have to be expanded and, most important, fun 
tionally reoriented. 

But while technological changes will cre 
new opportunities they will also raise negA L 
problems in the labour and social field. Th | 
are likely, for instance, to accentuate some @he : 
the problems of transition to industrialisatiogvati\ 
particularly in countries with chronic unde 
employment and heavy population pressum 
Yet past experience has shown that most of ti 
industries which have gone the furthest 
advanced mechanisation and automation 
been those in which employment has been e 
panded considerably. 
_ Technological progress holds out great sa 
‘ings in labour which may be taken in the fo 
of: (1) higher output, (2) shorter” 
(3) unemployment, or a combination of ft 
three. The problem is therefore to arrive at 
satisfactory combination of the first, two 
avoid the third. 

This requires careful advance planning on ‘ 
part of management, with full consideration 
the human problems of technological cha 
overs; full consultation of workers and the® 
representatives before plans are finalised’; ca 
ful timing; and proper safeguards to preve 
or minimise displacements and individual b 
ship. 

there is widespread agreement that technolo 
cal progress will lead, in the future as in t 
past, to an increase in wages. In other word 
higher productivity should result in better p 


If its benefits are distributed equitably to q ™M< 
sections of the population, it should also legU® 
to a general lowering of the price of consum@ 
goods. 

By way of summing up, one might say thf | 
automation and other technological develog’ 


ments are bound to accentuate the long-ter 
trend towards higher pay and shorter wo 
ing hours,-but there is a danger that, in som 
instances, they may create specific transitiong” 
problems. While there is no cause for ala 
both management and labour must renew th 
efforts and co-operate in planning, introduci 
and carrying through technological changes 
the best interests of all sections of the cor 
munity. 


‘try of Educatidn ‘and Scientific Research. 
addition to his duties as Director=Gene 
Scientific and Industrial Research. 
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THE ULTRAVIOLET ABSORPTION SPECTRA OF SOME TETRAZOLE 
DERIVATIVES 


EUGENE LIEBER, C. N. RAMACHANDRA RAO* anv C. N. PILLAI 
Dept. of Chemistry, De Paul University, em aah Illinois, U.S.A. 


A LTHOUGH there have been extensive studies TABLE I 
in the chemistry of the tetrazole system, Ultraviolet absorption spectra of some tetrazole 
ne spectroscopic information on tetrazole deri- derivatives (I) 

vatives is rather limited.1 Schueler et al.? have 
smnvestigated the ultraviolet absorption spectra 


pressui . some tetrazole derivatives and correlated the ‘ L. 
of tippectra with the pharmocological action of the Ri Rs ‘Amex 
hest Elpern and Nachod* have studied § 
ition hawhe ultraviolet spectra of substituted 5-aryl § 

been emetrazoles with the substituents in different H 

.Jpositions. The spectra of the hydrochlorides and 1 C2H;* 
reat sagmethiodides of the basic disubstituted tetrazoles got 
the forgpave also been reported by Elpern.‘ Lieber and 4 H 
er hi o-workers®.6 have studied the ultraviolet ab- 5 H 240 15-70 
nm of orption spectra of 1, 3-disubstituted-5-imino- 6 C,H; NH, 225. 6-2) 
rrive at§etrazoles, 1, 4-disubstituted-iminotetrazoles and NHC,H, 249-5 17-51 
tt two felated compounds and also 5-nitroaminotetra- 9 H,) onan 

“Bole and its salts. In this communication, the 19 4-CIC,H, NH, 227 10-40 
ing on t traviolet erty spectra. of fifteen tetra- 11 3-CIC,H. NH: 242-5 5-91 

: 13 4-OCH;C,H, NH, 234 13-47 
3 ns of the resonance conjugation brought 14 NH, 256 14-60 
and pbout between the substituents at 1 and 5 posi- 15 4-NO.C,H, NH, 264 «8-88 
ed’; ions and the tetrazole nucleus: 
R,—N, ——,.C—R, * Even a concentration of 2-22 10-* moles per litre 
. did not result in U.V. absorption,’ ¢ Even a concentra- 
tion of 2-61x10™ moles per litre did not result in U.V. 
oncerne absorption. Monohydrate (Fairmount Chemical). 
chno \ rated hydrocarbon substituent or a halogen, a 
as in Ne7 ; rather intense band is observed at 218ms when 
er word AD) R, is an amino group. When the hydrogens in 


M this amino group are substituted by saturated 

Most ‘of the compounds used in ‘thé présent a 
‘Ktudy were prepared by Lieber and co-workers hydrocarbon substituents as in compound 4 
“Miuring their earlier investigations.7.5 These {l, R, =H, R;=N(C,H;)2], an appreciable 
ompounds were further purified before use. shift of the band is ob- 
absorption spectra were recorded in 95% ‘S@*ved; however, the intensity of the band re- 
thanol using a Cary recording spectrophoto- mains the same, This is in accordance. with the 
meter and also a Beckman, model DU spectro- earlier observation® that the introduction a 

Hphotometer. The wavelengths (A. ) in ™éthyl group into the 5-amino position of ei 
od the molar extinction coefficients (nx) 1- or 2-methyl-5-aminotetrazole effects a batho- 
di ag oie ti are chromic shift in the absorption maximum. When 
‘etad yo L 7.8 the substituent on the 5-amino gtoup i8 a 
Tetrazole itself does not exhibit any absorp- ‘tTongly resonating group as in compounds 7 
ion band in the near ultraviolet region? and =H, R,;=NHC,H;) and 9 [I, R, =H, 
onsequently there will be absorption in Type I "%s= NH(4-CH,0,H,)], in addition to a large 
rompounds only if R, and R, have strong re- bathochromic shift, a strong hyperchromic effect 
‘one nce interaction with the tetrazole nucleus. is noticed.-It is interesting to find that 5-phenyl- 
om the results in Table I it can be seen that ™unotetrazole (compound 7) exhibits an ab- 


> ti wi is a satu- band at a Sreater than that of 
ralieré Rs 5-phenyltetrazole (compound 5). These obser- 


, Lata __.vations are explained by the proposal that the 
of fefrazole ring is electronegative and withdraws 


yette, Indiana, U.S.A. 
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electrons from the 5-amino group in substituted 
5-aminotetrazoles. From the spectra of the 
isomeric compounds 6 (I, R, = C,H;, R; = NH,) 
and 7 (I, R,=H, R;=NHC,H;) as well as 
8 (I, R, =4-CH,C,H,, R,=NH,) and 9 [l, 
R,=H, R;=NH(4-CH,C,H,)], we see that 
there is an increase in the A,,, and «,,, of 
the absorption band when the resonating group 
is shifted from position-1 to position-5. Similar 
observations have been made in the case of the 
isomeric substituted 5-amino-1, 2, 3-tria- 
zoles!® (II): 


N C—R, 


IN 
(11) 
However, substituted 6-amino-1, 2, 3- 
triazoles, in addition to the substituents at 1- and 
5-positions, the substituent in position-4 also 
influences the ultraviolet absorption character- 
istics. In general it appears that in tetrazole 
derivatives, I, there is a greater bathochromic 
effect when R, is a resonating group than R,. 
Schueler et al.2 have drawn a similar conclu- 
sion from their results. 
The 1-substituted phenyl-5-aminotetrazoles 


can be regarded as substituted benzenes : 


N 


(111) 


The intensity and the position of the abso 
tion bands of the compounds of Type III depe 
markedly on the nature of the substituent, 
on the phenyl group. A strongly interacti B* 
group like the nitro group as in compound 
(I, R, = 4-NO,C,H,, R;=NH,) shifts the tance 
sorption maximum to a very large extent. Wha ent | 
the substituents are electron-donating group™ why 
the A... of Type III compounds increasy serv« 
approximately in proportion to the increase #@ unde 
the electron-donating power of the substi first 
tuent, X. This proportionality indicates tha deed 
the 1-(5-aminotetrazoyl) group is an electrony son | 
withdrawing group capable of strong resonangs of SI 
interaction." - of tl 
The authors’ thanks are due to Dr. R. ever, 
Henry of the U.S. Naval Ordnance Test Sta Pure 
tion, China Lake, California, for making of th 


tetrazoles available. pose 
tance 
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LADY TATA MEMORIAL TRUST—SCHOLARSHIPS AND GRANTS FOR 1957-58 § whe 


HE Trustees of the Lady Tata Memorial 

» Trust announce on the death anniversary 
of Lady Meherbai Dorabji Tata, 18th June 1957, 
the awards of scholarships and grants for the 
year 1957-58. 

International awards of varying amounts 
(totalling £4,990) for research in diseases of 
the blood with special reference to Leuczmias 
are made to Doctors J. F. Kieler (Denmark), 
G. Marinone (Italy), M. Simensen (Denmark), 
B. G. Thorell (Sweden), A. J. Therkelsen (Den- 
mark), M. Seligmann (France), G. Klein (Swe- 


den), G. V. Seaman (England), M. 
(France). 

Indian Scholarships of Rs. 250 per month ead 
for one year for scientific investigations havin 


a bearing on the alleviation of human suffering Her 
from disease are awarded to Mr. U. W. Kenkam 224 
(Bombay), Doctors (Miss) Satwant Kaur Sokm ‘he 
(Madras), (Mrs.) Avalokita Bhadramukh Desay We 
(Bombay), Goodwin Benjamin Newton (Luckg 7*T° 
now), Bimalendu Das (Patna), (Miss) Ha as 2 
Bano (Lucknow). cruc 
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DISTANCE CORRELATION FOR PHOTONS 
D. S. KOTHARI anp F. C. AULUCK 
Department of Physics, University of Delhi, Dethi-8 


ROWN AND TWISS! have recently provided 
a most remarkable demonstration of a dis- 
tance-correlation between photons in a coher- 
ent beam of light; and they have also shown 
why this fundamental effect could not be ob- 
served by Brannen and Ferguson? and others*® 
under the conditions of their experiment. At 
first sight this observed correlation appears in- 
deed surprising, and in fact, Brown and Fergu- 
son have expressed the view that the existence 
of such a correlation would require a revision 
of the foundations of quantum theory. How- 
ever, according to Brown and Twiss and as 
Purcell* has explained, it is a direct consequence 
of the theory for a Bose-Einstein gas. The pur- 
pose of this communication is to show that dis- 
tance correlation for photons follows naturally 
from the earlier work of Uhlenbeck and Grop- 
per,® and particularly of London.* (In a Fermi- 
Dirac gas this correlation is there, but negative.) 
London considered the case of a completely 
non-relativistic degenerate Bose-Einstein gas. 
Its extension to a completely relativistic degene- 
rate gas—photon gas—is immediate. In Bose- 
Einstein degenerate gas, because of the sym- 
metry property of the wave-function describing 
the assembiy (which is equivalent to the ten- 
dency of Bose particles to occupy the same 
phase cell in the phase space), the particle den- 
sity D(r) at a distance r from a given particle 
tends to the value 2n for r tending to zero, 
where n is the average particle density for the 
assembly (total number of particles in the 
assembly divided by its volume). 

As is readily shown (London, loc. cit.) the 
density of photons at a point r from any given 
photon is given by: 

D(r) = n+ D, (r) 
where we have 


(1) 


1 

Here V is the volume of the assembly, and n, 
and n, denote the mean number of photons in 
the momentum states hk, and hk, respectively. 
We see from equation &) that for Tr equal to 
zero, D(r). equals 2n.. We may look upon this 
as a tendency for photons to form, as it were,— 
crudely speaking—photon pairs. As the integ- 
ral of D(r) over the volume of the assembly 
must equal nV, the integral of D,(r) must 
vanish. This is evident from equation (2). 
However, the important thing to note in equa- 
tion (2) is that whereas the first term on the 


right-hand side of the equation makes an effec- 
tive contribution to the integral of D{r) over 
space only in the region in the immediate vici- 
nity of a given photon (that is, small values 
of r, a few wavelengths at most) every volume 
element of the assembly makes an equal con- 
tribution so far as the second term is concern- 
ed. There is an increase in the average density 
D(r) for r tending to zero—we call it local (in 
the immediate vicinity of a photon) increase 
of density—, and this is compensated by a 
small general decrease in the density through- 
out the volume of the assembly. Further, for 
a photon of momentum hk, the correlation is 
with photons of momentum hk,» hk,. Thus 
the average number (s) of photons associated, 
on account of Bose-Einstein correlation, with a 
given photon is obtained by ne the 
first term in equation (2), that is: 


Vn ne @) 
If n(k)d,k(d,k = dk, dk, dk,) be the number of 


photons for unit volume and with momentum 
lying in the domain d,k, we have 7 

s == dak (4) 
Assuming Planck’s law of black-body radiation 
and integrating (4) we have 

~ 08685 (5) 
Let us now confine ourselves to the case of 


photons lying in the momentum range k, 
k+dk. We have for this case 


1 


which for hck > RT gives 
8 ~ exp. {— hck/RT} (7) 
The number of photon-pairs per unit volume is, 
therefore, given by 
sn = n® (k) d,k (8) 
It is these photon-pairs which are responsible 
for the observed distance correlation between 
photons. The application of the foregoing treat- 
ment to the actual experimental arrangement 
of Brown and Twiss will be treated elsewhere. 


(6) 
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PARITY N or. CONSERVED 


ERY recent experiments ‘on the physics oe. 

elementary particles at the Columbia Uni- 
versity have shown that parity is not conserved 
in’ Weak interactions. This finding destroys one 
of thé basic laws built into all physical theories 
of the last 30 years. 


The experiments were on: (1) The beta- 
decay of oriented nuclei, by C. S. Wu of Colum- 
bia University in collaboration with E. Ambler, 
R: Hayward, D. D. Hoppes, and R. P. Hudson 
of the National Bureau of Standards; and 
(2) The angular asymmetry in electron decay 
of mu mesons, by Richard L. Garwin, Leon M. 
Lederman, and Marcel Weinrich of Columbia 
University, 

’ The above experiments were suggested by 
4twda theoretical physicists, T. D. Lee of Colum- 
bia University, and C. N. Yang of the Institute 
for Advanced Study, Princeton, N.J. The first 
of a series of three papers on the subject was 
entitled “Is parity conserved in weak inter- 
actions The experiments designed to answer 
=» question give a decisive Poa is 


. The ‘of parity, although actually 
significant only “in the realm of microscopic 
physics, has a well-defined everyday definition. 
One way of describing this is as follows: 


“Suppose that we are in communication with 
‘an intelligent civilization on another world and 
wish to determine whether their clocks run in 
the same sense as ours do—or again, whether 
they mean the same thing by left-handed and 
Yight-handed as we do. We have always be- 
lieved that communication of this idea, in the 
spirit of this analogy, is impossible. There was 
no absolute, universal sense to “handedness”. 
However, the stranger’s laws of physics are 
perfectly good—even if his definition is oppo- 
‘site to ours for, say, a left-hatid screw and a 
right-hand screw. The statement that the two 
‘worlds, one based on a left-handed system and 
one based on a right-handed system, have the 
same laws in physics is known as an “invyari- 
ance principle”; that is, the laws of physics are 
said to be invariant or unchanged, if the right- 
hand and-the left-hand convention are inter- 
changed.- The interchange is a reflection in-the 


Ju 
Plane of a mirror. Physicists refer to this refies _ 
tion as a “parity operation”. The principle of 
variance to reflection or to parity operation hag uc 
been built into physical theories since 1925 ang mae 
serves as a severe restriction on the types app 
laws predicted by these theories, It is thigj oF | 
principle which has been destroyed by tha qui 
recent Columbia experiments. orie 
The main reason for this is that it has be e 
discovered that elementary particles—neutring pat 
and mesons—possess a “handedness” as an i mag 
trinsic. property. One must now speak of to « 
left- or right-handed neutrino, for examp Geo 
More precisely, these particles must now UM has 
considered possess, in addition to chargem jp 
mass, spin, and so forth—properties analogowm , 
to a screw—that is, a favored rotation (spin)§ ojo, 
and an advance along the axis of rotation§ ap. 
either in the right-handed or the left-hande Ir 
manner. mag 
Another way of describing the situation is tm “"€ 
compare an elementary (spinning) particle 
a spinning bullet. If the shape of the bulleg ‘™ 
were a perfect cylinder, there would be no screwy ™* 
defined or no handedness, since the two 
cess 


of the bullet are identical. The new concept ¢ 
particles is now in analogy with a normal b Be 


let (pointed nose) which differentiates one end 2" 
of the spin from the other, Particles which % 
point in one direction relative to the sense of “© 
rotation are called right-handed, and so forth§ 
The fact that such particles exist on this worlg * * 

mon 


and on the other. world, now permits an ab- 
solute identification of right- and left-hand bet) 


ween the two worlds, in violent disagreementy 
with previous concepts. No. theory wae nasg Tela 
included the parity idea would have been s tron 
cessful. These experiments, brilliantly pro-§ long 
posed by Lee and Yang, now at last open the _ 


way to a correct and unifying theory of ele- 
mentary particles. Lee and Yang also point out 
that the over-all symmetry of the universe may 
still be preserved by assuming that, if o 

galaxy is essentially right-handed, some dis 
tant galaxy may be in turn left-handed. If 
may be that this assumed distant galaxy 

identical to the hypothetical anti-matter, now 


a subject of intense speculation. This would§ 2¢t 
represent an enormous simplification in ourg Just 
theoretical attack on the structure of the uni-§ @ bi 
(Science, 1957, 125,\p. 185.) 
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HE alignment of atomic nuclei is of great 


is PT) 

le of importance in many areas of research in 
ition h nuclear physics. Nuclei have only very small 
1925 anil magnetic moments, however, and it at first 
types appeared that extremely high magnetic fields 
- js thi#l or extremely low temperatures would be re- 
by th@ quired to produce any appreciable nuclear 


orientation. 

A means of escape from this situation was 
indicated by Overhauser who showed in 1953 
that under -certain conditions electronic para- 
magnetic resonance absorption can be employed 
to enhance the degree of nuclear polarization. 
George Feher of Bell Telephone Laboratories 
has recently made another significant advance 
in this field of research by his development of 
a powerful new technique which employs both 
electronic and nuclear paramagnetic resonance 
absorption. 

Interaction of the electronic and nuclear 
magnetic moments in an atom leads to split- 
ting of its electronic energy levels. The result- 
ing hyperfine levels are further split by an ex- 
ternal magnetic field, but this field splitting is 
not the same for two adjacent hyperfine levels, 
and this is fundamental to Feher’s novel pro- 
cess of nuclear alignment. 


wy Because of the unequal field splitting, nuclear 
yne en transitions in only one of the two resulting sets 
whichf Of hyperfine levels can be produced by absorp- 
ense off tion of selected radio frequency quanta. Such 
> fo transitions involve a change of nuclear spins, 
s works °F 2 spatial reorientation of nuclear magnetic 
an ab-§ Moments, and this leads to nuclear alignment. 
nd bet-§ The new scheme of nuclear polarization is 
ements Unique in that it places no requirements on the 
ich has# Telaxation mechanism for either nuclei or elec- 
n si trons except that the relaxation times be quite 
y pro- long. It is only necessary to sweep through a 
en thes fraction of the applied magnetic field in a time 
of ele-§ Short compared to either relaxation time. The 
int out 
Se may 
if o 
od. ( ESSRS. VEB CARL ZEISS, Jena, one of the 
axy world’s leading manufacturers of scientific 
r, nowg instruments, well known for their fine quality, 
would accurate functioning and high precision, have 
in ours just started the publication of “Jena Review”, 
e uni-§ 2 bi-monthly. 


The Review, the first number of which is ir 
our hands, contains articles from heads of sec- 
tions dealing with the scientific and technical 
problems occurring during the use of their in- 


JENA REVIEW 


171 


ALIGNING ATOMIC NUCLEI 


combined action of this swept field and a micro- 
wave magnetic field induces allowed electronic 
spin resonance transitions between the two sets 
of hyperfine levels. These transitions produce 
changes in level population such that each set 
of hyperfine levels exhibits a nuclear polariza- 
tion. However, the alignment in one set is 
opposite to that in the second, so that the sam- 
ple as a whole is not yet polarized. 

With the sample in this state, the nuclear 
polarization of just one of these sets is reversed 
by nuclear resonance absorption in a radio fre- 
quency magnetic field of the proper frequency. 
This results in nuclear alignment which is the 
same in both sets, so that nuclei in the sample 
as a whole are similarly polarised and the spe- 
cimen possesses a microscopic nuclear magnetic 
moment. 

Under certain conditions the changes in 
population of hyperfine levels produced by this 
nuclear resonance absorption result in pro- 
nounced changes in the electron resonance ab- 
sorption intensities. Observation of the electron 
spin resonance line thus provides a very sensi- 
tive means of studying nuclear resonance 
phenomena. 

This new double frequency resonance tech- 
nique not only facilitates study of nuclear 
transitions but also permits determination of 
hyperfine interaction constants and nuclear 
gyromagnetic ratios. It is applicable in those 
cases where the hyperfine interaction is small 
compared to the electron line width so that 
hyperfine structure cannot be resolved by the 
usual single frequency spin resonance tech- 
nique. Through its use new information is being 
obtained on impurities in semiconductors, on 
F centres in alkali halides, and on values of 
the electron wave function at various lattice 
points in solids. 


struments by their customers, their future prc- 
grammes of work and other activities of the 
Firm. 

The Review is excellently got up and we 
heartily welcome the publication which will 
serve as a guide to all the users of Zeiss in- 
struments in the world. 

The Review is distributed free, and those in- 
terested can apply to: The Lit. Dept., Veb Carl 
Zeiss, Jena, Germany. 
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HRI N. M. ATHAVALE took the photo- 
graphs at his Amateur Observatory in 
Poona, the entire equipment including optics 
being built by him. The pictures were made, 
with a 4-inch equatorial refractor, driven by a 
governor-controlled, electric gramophone motor, 
at the prime focus of the air-spaced objective. 
A focal plane shutter was used to control ex- 


Fic. 1 


COMPLETE cosmic-ray map of the world 
is to be prepared in a long-range pro- 
gramme in which the Bartol Research Founda- 
tion is participating with support from several 
organizations. Apparatus for this survey has 
been put aboard the Swedish merchant vessel 
M/s. Lommaren plying between Sweden and 
South Africa. The sea-going observatory is be- 
ing operated as part of the International Geo- 
physical Year Programme in a collaborative 
effort involving the Bartol Research Founda- 
tion, the National Research Council of Canada, 
and the Fysiska Institutionen of Uppsala Uni- 
versity, Sweden. The neutron monitor on 
Board, which weighs some 3 tons, was con- 
structed at Bartol. 
“This “cosmic ray map will show the varia- 
tioh in the intensity of cosmic rays over the 
earth’s surface, resulting from the interaction 
of the primary cosmic ray particles with the 
Magnetic field of the earth. 
‘Although the external magnetic field of the 
earth is relatively weak, its influence extends 
for very great distances far beyond the upper 


PHOTOGRAPHS OF THE TOTAL LUNAR ECLIPSE 
14th May 1957 


No.1 and No, 2 taken at 2-26 and 2-45 A.M.J.S.T., 5 and 30 minutes after the eclipse strated. 


SEA-GOING COSMIC-RAY OBSERVATORY 


posure in front of the plate. Plate, Kodak 0300 
2%” x 3%”; Developer, Kodak D25; develop- 
ment time 6-8 minutes, weather conditions were 
unfavourable. Sky filled with a veil of very 
thin white clouds. Of the five photographs 
taken, two are reproduced below. Original size 
9/16” diameter. 


Fic, 2 


reaches of the atmosphere. Consequently, elec- 
trically-charged particles travelling towards the 
earth from distant sources such as the sun fol- 
low trajectories which are not straight lines, 
owing to the well-known fact that such bodies 
suffer a deflection while moving in a magnetic 
field. Actually, incoming atomic particles of a 
specific type must possess a certain minimum 
speed in order to reach the earth at all near 
the geomagnetic equator, where the magnetic 
force is strongest. This velocity requirement is 
reduced as the poles are approached. 

A detailed knowledge of the nature and pro- 
perties of the external geomagnetic field is 
evidently of great interest not only intrinsi- 
cally, but also because of its direct influence 
upon the unceasing atomic bombardment to 
which the earth is subjected. This is a matter 
of considerable practical interest in the subject 
of telecommunications, for example, since it is 
well known that the state of the ionosphere, 
of paramount importance in long-distance radio 
reception, is governed by radiations emanating 
from the sun. 
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THE DEGRADATION OF HIGH 
POLYMERS AND THE PARTITION 
THEORY OF NUMBERS 
THE problem of the degradation of long-chain 
molecules has been discussed by many 
authors.1* One important aspect of the prob- 
lem is the calculation of the size distribution (dis- 
persion) of the fragments resulting on degrada- 
tion (breakdown of the original chain length 
into smaller parts); the dispersion in size is 
represented in terms of the average size of the 
degraded molecules. The usual assumptions 
underlying the theory may be stated explicitly 
in the following form!: (a) The accessibility 
to reaction of a bond in . given chain is in- 
dependent of its position in the chain and also 
is independent of the length of the parent 
chain. (b) All chains in a given mixture are 

equally accessible to reaction. _ 

These assumptions make the process of de- 
gradation a completely random process and the 
resulting distribution would not differ from the 
one obtained by making all the random cuts 
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Sex Mechanism in Dysdercus—<. K. 
MANNA 


simultaneously. Thus, the problem reduces to 
a purely statistical one and is mathematically 
equivalent to that of partitioning of a given 
number into its summands. Flory,7 Mark and 
Simha* attacked this problem from probability 
considerations while Tuckett* used the Darwin- 
Fowler method of steepest descent. However, 
the results in all the cases are simple only for 
high degrees of degradation. The purpose of 
the present note is to show that the theory can 
be developed exactly for all degrees of degra~ 
Gatien in terms of the partition of 
bers.5-8 i ‘ 

Consider a material consisting of- chain hele 
cules with n degrzes of polymerisation. Lét 
each molecule of the polymer be divided -into 
k parts whose relative sizes are completely ran- 
dom. We are then required to calculate the 
relative concentration of the particles of thé 
various sizes, for instance the weight fraetiof 
of the particles with m degrees of polymerisa- 
tion. If we take a monomer as a unit, the 
above problem reduces to calculating the 
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relative frequency of occurrence of the integer m 
in all the partitions of the integer n into k 
integral parts. Let p,(n) denote the number 
of distinct ways in which n can be partitioned 
into k parts, each part being a positive non- 
zero integer, and p,(n, m) denote the number 
of times m occurs in all these partitions. Then 
we have 


n—k+1 

Px (nm, m) = kp, (n) (1) 
and 

= mp, (n,m) = np, (n) (2) 


by 

amp. (n, m) 

Pe (n, m) k 
assuming the various partitions to have equal 
a priori probability of occurrence. n/k would, 
therefore, be the mean degree of polymerisa- 
tion of the degraded material. We may take k 
as a measure of the extent, or degree of de- 
gradation. Thus the relative number-concen- 
tration of particles of size m will be given by 
p,(", m)/kp,(n), and the relative size-concen- 
tration by the fraction mp, (n, m)/np,(n). Te 
calculate these relative concentrations exactly 
we notice that we can write p,(n, m) in the 
form 

Px (n,m) = Pi (n - mr) (4) 


where r takes the values 1, 2, 3,.... such that 
the numbers (k—r) and (n—mr) are positive 
integers. This enables us to calculate p, (n, m), 
by using the tables of p,(n) of Gupta and 
others which are under publication by the 
Royal Society of London. However, for small 
values of k and large n we also have the 


asymptotic formula® 
k-1 


Py (n) ~ 
where k=0(n¥3), 

Thus, one can show that for given values of 
n-and k, p(n, m) is a monotonically decreas- 
ing function of m, whereas mp,(n, m) shows a 
maximum at about the mean value m=1/k 
and falls to zero on both sides. To illustrate 
these points we take a monodisperse polymer 
with n= 100. The theoretical distribution curves 
for the degraded polymer at two successive 
stages of degradation, i.e. k=5, 10 are shown 
in Figs. 1 and 2. Fig. 1 shows the 
relative number of particles of various sizes 
when the degree of degradation k is 5 and 
again when k= 10. A steady increase in the 


(5) 
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relative abundance of the lower order poly- 
mers and a corresponding decrease in that of 
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bution at these stages. The position of the 
maximum shifts from a higher order to a lower 
order as the degradation advances. The theore- 
tical curves exhibit all the qualitative features 
of those obtained by experimental observation 
(see Mark and Simha’). 

Further it may be mentioned that the various 
averages appearing in the study of high poly- 
mers are easily calculated in the present theory, 
and thus the molecular weight determinations 
through different experimental procedures can 
be compared with each other. For instance, for 
large n and small k, the average values of m2, 
m% appearing in the theory of these measure- 
ments, are given by 


m? ~ 2n*/k (k + 1) (6) 
and 


m?* ~ 6n*/k (k + 1) (k + 2) (i 
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The applications of these results and other 
details will appear in a separate communica- 
tion. 
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MICRO-STRUCTURE OF ANODIC 
LAYERS ON TIN 


CHEMIcAL electro-chemical studies of 
anodic films on tin have been reported by 
Kerr,! Bianchi,2 El-Wakkad et al.? Recently the 
problem has been further investigated by 
Landolt.4 Although well-defined oscillations 
in potential were observed by Landolt under 
certain conditions of pre-polarization mechani- 
cal deforming of the anode, no definite studies 
of the structure of these layers have so far 
been reported in literature. According to Hart® 
these layers are amorphous in nature and hence 
electron-diffraction studies are not very help- 
ful. An attempt has therefore been made to 
explore the structure of these layers by elec- 
tron-microscopy and the initial results are 


briefly reported here. 
Strips of 99-99% pure tin were galvanostati- 
cally polarized, as described by Landolt,4 in 
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0-1N NaQH solutions, with different current 
densities and for different times; the anodes 
were quickly taken out and washed with ab- 
solute alcohol. The anodic layers were then 
supported by a thin film of nitro-cellulose to 
serve as carrier, and the metal substrate was 
dissolved away in a suitable reagent. Of the 
different reagents tried, namely, solutions of 
iodine in methyl alcohol, benzene and carbon 
disulphide, solutions of mercurous chloride in 
methyl alcohol, and redistilled mercury itself, 
the last, which forms the amalgam, was found 
to be the most satisfactory and reliable. After 
careful removal of the last traces of mercury 
or tin-amalgam sticking on to the oxide lay- 
ers, the latter with the supporting film, were 
placed on formvar-covered specimen grids. The 
nitrocellulose carrier film was removed in all 
cases by solvent-vapour action. Active, passive 
and oscillating layers produced on tin were 
thus studied in a Triib-Taiiber electron-micro- 
scope. 

The electron micrographs for a few speci- 
mens of the anodic layers produced on tin 
under different conditions are shown in .Fig. 1. 

Fig. 1 (a) depicts a typical basal-ground- 
layer of oxide formed when 5mA/cm2 
is passed for 1 minute. This shows only 
the etch structure of the underlying metal, and 
it is comparable to a blank replica of unano- 
dized tin sheet. It resembles some anodic layers 
on aluminium® in that the layers do not seem 
to have any prominent structure of their own. 

Fig. 1 (b) relates to a mechanically polished 
anode, in which case two distinct layers: are 
often revealed. It is likely that one of these 
represents the aireal oxide layers which are 
polishing of metals. 


Fic. 1 


(a) x 5,000 (6) x 5,000 


(c) x 5,000 


(d) x 5,000 (e) x 5,000 


Conditions of Layer Formation for the above Photographs. 
(2) 5 mA/cm.*, 1 min. ona recrystallised and etched anode; shadowed before isolation. 
(4) 2 mA/cm.?*, 15 secs. mechanically polished anode. 
(c) 1-5 mA/cm.%, 30 secs., recrystallised and etched anode. 
(d) 1+5 mA/cm.*, 2 minutes on a deformed tin sheet anode; shadowed after isolation 
(ce) 3 mA/cm.?; 5 min., sheet tin anode etched in HCl, 
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Fig. 1 (c) relates to a _ recrystallized and 
etched anode where the anodic layers are form- 
ed by passing low current for short periods. 
A tangle of fine thread-lines, reasons for which 
are not quite clear, is seen. One may be led 
to believe that this perhaps indicates a possible 
shrinkage or folding of the layers. To decide 
this, the usual technique of shadowing was 
adopted, but no shadows corresponding to any 
folding effects were revealed. The kind of elec- 
tron-micrographs which one expects to get in 
the case of folding and shrinking of films is 
shown in Fig. 1 (d) for a deformed tin sheet 
anode. 

Electron-micrographs of a sheet tin anode 
etched in dilute hydrochloric acid, and then 
anodized for relatively longer periods were also 
taken. Fig. 1 (e) is a remarkable example, 
typical of its kind, which clearly shows poro- 
sity in the layer structure. This provides a 
direct evidence of the existence of pores, pos- 
tulated and discussed by various workers. 

The author wishes to thank the Theodor 
Kocher Institute, Berne Universitat, for a short- 
term invitation and facilities for this work, 
Professor Dr. K. Huber for his advice and 
encouragement, and Drs. Studer, Hugi, Landolt 
and other colleagues for their kind co-opera- 
tion. 


Chemisches Institiit, INDRA SANGHI.* 
Berne Universitat, 
Berne, April 9, 1957. 


. Present Address : Central Electro-Chemical Research 
Institute, Karaikudi (S. India). 
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."COMPOSITION AND STABILITY OF 

FERROUS DIMETHYLGLYOXIME 

COMPLEX 

Tue formation of a ruby red-coloured complex 
by solutions of ferrous salts with dimethyl- 
glyoxime in’ ammoniacal medium was first ob- 
served by Tschugaev.! This complex has been 
considered as the salt of ferrous dimethyl- 


glyoxime acid with an inner complex iron- 
bearing anion.2 This colour reaction was sug- 
gested as a colorimetric method for the deter- 
mination of iron. The work of Tschugaev re- 
ceived little attention since no effort was made 
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to study the physico-chemical basis of this 
reaction. In the present investigation this com- 
plex was studied: by the potentiometric and 
colorimetric methods. 

In the potentiometric study, tartarated ammo- 
niacal ferrous iron solutions containing a small 
quantity of ferric iron were titrated against 
alcoholic solutions of dimethylglyoxime of suit- 
able higher concentration. A platinum electrode 
and a saturated calomel electrode, with potas- 
sium chloride-agar saltbridge, served as the 
two electrodes. Potential measurements were 
all made with a vernier potentiometer. During 


the addition of dimethylglyoxime solution, the} 


potential falls sharply and when the complex 
formation is complete, it attains a constant 
value. The point when the potential reaches 
that value is taken as the equivalence point 
on the curves. In Fig. 1, some typical curves 


I Fe with COREM 
» » 085M» 


E.M.F, 


VOLUME OF DIMETHYL GLYOXIME SoLU TION ADDED ———» 
Fic. 1 

are shown and the curves show that complex 
formation is complete when ferrous iron and 
dimethylglyoxime react in the ratio of 1: 2. 

For the colorimetric study, Lumetron photo- 
electric colorimeter No. 401 of photo volt corp. 
was used. The complex was observed to obey 
Beer’s Law and maximum absorbancy was ob- 
served in the filter 490m. Study of the in- 
fluence of the pH on stability of the complex 
showed that the region of maximum stability 
was between 9-11 pH. The composition of the 
complex as studied by Job’s- method of. conti- 


« 
4 
al 
P 
B 
ID 
co 
A 
gr 
la 
w 
fo 
de 
br 
} In 
dc 
ot 
an 
th 
of 
~ 
br 
ce 
an 
in 
th 
4 re 
4 


No) 6 
June 1957 
nuous variation* confirms the conclusion arrived 
at by the potentiometric method. 

The instability constant of the complex in 
presence of excess of ammonia has been ob- 
tained as 1-8+0-2x 10 at 27+ 0-5°C. 

Details of the whole investigation are being 
published elsewhere. 

Physical Chemistry Labs., G. SITARAMAIAH. 
Birla College of Science,M. L. BHAsKarRa Rao. 
Pilani, April 6, 1957. 


1. Tschugaev, Z. Anorg. Chem., 1905, 89, 401. 

2. Fiegl, F. and Sutes, H. A., /. Chem. Soc., 1948, 
93, 478. 

3. Tschugaev and Orlekin, /did., 1914, 105, 2192. 

4. Job, C.R. Acad. Sci., Paris, 1925, 180, 928. 

—, Ann. Chim., 1928, 9, 113. 


ALGAL REMAINS FROM THE TER- 
TIARY LIGNITES OF PALANA 
(EOCENE), BIKANER 


In 1949, S. R. N. Rao and S. S. Misra! reported 
for the first time the occurrence of the oil-bear- 
ing fresh and brackishwater alga Botryo- 
coccus brauni in the lignites found at Palana. 
A. R. Rao and K. P. Vimal* investigated these 
lignites and described a large number of pollen 
grains and spores. During the course of this 
latter investigation, a number of algz-like finds 
were met with along with other microfossils 
found in the slides. Five of these algz are being 
described in this note. 

(1) Oedogonium.—Several small bits of un- 
branched filaments with varying number of 
uniseriate cells have been found (Photos i-4). 
In all these filaments, the basal cell is narrowed 
down to an attaching or rhizoidal cell. The 
other cells of the filament are longer than broad 
and the upper end of the cell is slightly broader 
than its lower end as in Oedogonium (Photos 1, 
2 and 3). In a young seven-celled filament 
(Photo 2) are seen the narrow rhizoidal cell 
as well as the terminal cell with slightly hemi- 
spherical end-wall. In Photo 3 is seen a young 
filament whose basal part (Photo 4) shows 
clearly the rhizoidal disc-like attaching cell. 
The transverse as well as the longitudinal walls 
of the cells in all the filaments are quite thick. 
The cells themselves measure 5-84 to 8:7 
broad and 11-6 to 13-5 long, the longest 
cell being 14-5. No cell-contents are seen in 
any of the cells but minute circular apertures 
(Photos 1 and -3) are seen in the vertical wall 
in some cells. Their exact nature is not known. 
The characteristic “caps” or “cap cells” of Oedo- 
gonium are not clearly seen although at places 
there is a suggestion of their presence. No 
reproductive structures are associated with these 
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PHOTOS 1-4—Ocedcegonium.:The small circular bodies 
seen on the filaments and on their sides do not belong to 
Ocdogcnium. Some of them are the unicellular Myxophy- 
cean alga. Small circular apertures on the walls can be 
seen in Photos 1 and 3. 

PHOTO 5— Ulothrix. 

PHOTOS 6 and 7—? Synechocystis. Stages of division 
and grouping of cells can be seen, . 

PHOTO 8—Zugilena sp. 

PHOTO 9—? Zugilena, w, wall ; s, sucker-tike aperture, 
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filaments which obviously were not in a fruiting 
stage at the time. Still, the vegetative features 
of the filament suggest its being referred to 
the genus Oedogonium and none other. So far 
as the author is aware, this genus has not yet 
been described in a fossil state, and this report 
constitutes the first record of its occurrence in 
Tertiary deposits. It may perhaps be advisable 
to refer these fragmentary filaments to a pro- 
visional form genus Oedogoniites which is suit- 
able for the reception of all such fossil algal 
Alaments which, on their vegetative or repro- 
ductive features, can be referred to the genus 
Oedogonium. The species that has been described 
above would then come under a new designation 
Oedogoniites palanensis. 

(2) ? Ulothriz.—Photo 5 shows another smal! 
fragment of another type of unbranched fila- 
ment with uniseriate cells which are slightly 
broader than long as in the genus Ulothrix. The 
e.cite fragment measures 58 long, the indivi- 
dual cells being 5-8» long by 6-2 broad. There 
is no other structural detail that would help 
in identifying this fragment further, and so it 
is perhaps best to refer it to the Ulotrichales 
with a possible comparison to Ulothrix. In this 
connection it may be pointed out that B. Sahni 
and H. S. Rao* described and figured some algal 
filaments in the intertrappean cherts (Eocene) 
found near Sausar in the Deccan. One of these 
filaments, they compared to Ulothrix. C. Maha- 
devan and Sarma‘ also recorded the occurrence 
of a Ulothrix-like alga from the Vicarabad 
intertrappean beds. 

(3) ? Synechocystis—Photos 6 and 7 show 
some unicellular alge which occur scattered in 
some of the slides of the Palana lignites. These 
cells are generally spherical and 4-5 in dia- 
meter. They are often found in groups of 2, 
3 or 4 and some dividing stages are also seen. 
‘The division appears to take place in two planes 
‘at right angles to each other. There is a clear 
-cell-wall, but no internal structure or mucilag> 
‘sheath is perceptible. The alga which evidently 
belongs to the Myxophycee can be referred to 
the Chroococcacez, and bears a close resem- 
‘blance in form and dimensions, to Synechocystis 
\aquatilis Sauvegau. K. R. Mehta® described a 
‘fossil blue green alga resembling Aphanocapsa 
from the Permocarboniferous beds of Pali in 
South Rewah. S. K. Goswami* has recently 
‘recorded the occurrence of Scytonema in some 
‘lignites (Pleistocene) of the Kashmir valley. 

(4) Euglena sp.—Photo 8 shows a unicellular 
organism 105-4 long. All the four specimens 
in a slide show a broad body measuring 5-7 
in breadth and drawn into a posterior spine 29 « 
long and 9» thick. At the anterior end there 
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is a small gullet-like slit. No contents are seen 
in the body but the spine looks as though it is 
solid. This specimen can be referred to the 
Euglenineze and bears a close resemblance t 
Euglena acus. 

(5) ” Euglena.—Photo 9 too is another uni- 
cellular oganism 122-7 long and 14-5« across 
in the broadest part. The anterior part is 
broader with a sucker-like (s) circular aper- 
ture at the anterior end. Separating the swollen 
anterior part of the organism from the lower 
narrow and gradually attenuating posterior 
part, is what looks like a transverse wall (w). 
No other details are clearly visible and the 
organism is only provisionally referred here to 
the Eugleninee. 

Dept. of Botany, 
University of Lucknow, 
March 29, 1957. 


A. R. Rao. 
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SCREENED INDICATOR FOR 
COMPLEXOMETRIC TITRATION OF 
THORIUM 


AvizartIn S has been used as an indicator for 
the complexometric titration of thorium!.? and 
other ions, e.g., plutonium,’ bismuth, rare 
earths, etc. 

When thorium, for example, is added to a 
buffered EDTA solution in the presence of Ali- 
zarin S as the indicator, the colour changes 
from yellow through orange to pink. The end- 
point though somewhat sharp when the solu- 
tion to be titrated are strong, e.g., M/20-M/100, 
the orange colour merges insensibly into the 
pink at more dilute concentrations. In order 
to avoid the indefiniteness in the end-point, the 
technique of screened indicator was adopted to 
see if any sharper end-points are obtained. 

To an aliquot of EDTA solution was added 
10ml. of the monochloroacetic acid—sodium 
acetate buffer, 1-5ml. of Alizarin S (0-1%) 
and the solution titrated against the thorium 
solution. The titre so obtained was compared 
with those in which 1, 2 or 3 drops (0°05 mL, 
0-1ml. or 0-15ml.) of 0-1% solution of Xylene 
Cyanole F.F. had been added as the screening 
agent to the main solution. The colour change 
is from green to pink violet through grey. It 
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was noted that when thorium of molar strength 
M/20 or M/100 was titrated, 3 drops (0-15 ml.) 
of Xylene Cyanole F.F. was adequate for 
bringing about a very sharp change in colour. 
With more dilute solutions, e.g., M/i,000 for 
every 1-5ml. of Alizarin S solution 1-2 drops 
(0-05 ml.-0-1 ml.) of the screening dye gave 
the most conspicuous and consistent colour 
changes. 

It is concluded, therefore, that a mixture of 
Alizarin S (0-1%-1-5ml.) and Xylene Cyanole 
F.F. (0-1%-0-15 ml. or less) is a better indi- 
cator for the complexometric titration of tho- 
rium than Alizarin S alone. During the course 
of the titration, the reaching of a grey tone 
from green gives a warning of the approaching 
end-point, for this extends over one or two 
drops of the titrant only. 

After this work was completed, our attention 
was drawn to the use of Alizarin S-Methylene 
blue as screened indicator in several determi- 
nations in an excellent review by A. J. Barnard, 
W. CC. Broad and H. Flaschka, Chemist. 
Analyst, 1957, 46, 18. 
Div. Anal. Chem., 


NPL, New Delhi, 
April 15, 1957. 


M. R. VERMA. 
S. D. Pavt. 
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ON THE OCCURRENCE OF TWO 
SPECIES OF BOSTRICHIDAE 
(COLEOPTERA) ON COFFEE 


A NUMBER of species of Bostrichide (Coleop- 
tera) have been known to occur as pests on 
several of forest trees in India. Of these, 
Sinoxylon anale Lesn. and S. atratum Lesn. 
have been recorded on several species of host 
plants as damaging timber and sometimes 
attacking green tender shoots of several forest 
trees.1 

,Recently, these two species were noticed 
boring in Coffea robusta L., and a shade plant 
—Meesopsis eminii (a recent introduction from 
Kenya) at the Main Research Station of the 
Department at Balehonnur. Sinoxrylon atratum 
Lesn. was also found on some young arabica 
plants in a private estate near Saklespur in 
South-West Mysore. This appears to be the 
first record of their occurrence on coffee. 

The pests were first noticed in the months 
of April-May 1956, the adult beetles being found 
inside the infested twigs. Circular holes leading to 
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short open tunnels were observed at the axillary 
portions of the twigs. Frass or excreta accu- 
mulated near the holes. The damage, resulting 
in drying up and die-back of affected twigs, 
was however not very serious so far. 

Artificial inoculations under laboratory and 
field conditions were successful and the natu- 
yal symptoms were reproduced. Further obser- 
vations are in progress. 

The authors’ thanks are due to the Director, 
Commonwealth Institute of Entomology, Lon- 
don, for kindly identifying the insects. 

Coffee Res. Station, C. K. VASUDEVAN. 
Balehonnur, S. A. Rasa Rao. 
Mysore State, 
April 22, 1957. 
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ALKALINE PHOSPHATASE AND SUC- 
CINIC DEHYDROGENASE ACTIVITY 
OF RAT KIDNEY IN MALEIC ACID 
TOXICITY 


HARRISON AND HARRISON! have produced amino- 
aciduria, phosphaturia and glycosuria in young 
albino rats by injection of maleic acid: This 
triad of biochemical reactions closely resembles 
the findings in deToni Fanconi syndrome. 
Stowers and Dent? have suggested that in the 
later condition these could be due to the ab- 
sence of alkaline phosphatase in the proximal 
tubule of the kidneys. With the view to eluci- 
date the validity of this hypothesis, it was 
decided to undertake histochemical investiga- 
tions for the alkaline phosphatase and succinic 
dehydrogenase activity on the kidney after 
administration of maleic acid. 

For this eighteen albino rats of both sexes, 
about 50g. weight, were kept on rachitogenic 
diet, comprising of maize flour 33%, wheat flour 
33%, ground gluten 15%, gelatin 15% for six 
weeks. At the end of this period, the rats were 
kept in metabolic cages and an analysis of 
glucose, phosphate and amino acid content was 
done on the 24hr. samples of urine on three 
consecutive days. After this, 2ml. of -1M solu- 
tion of maleic acid, well-buffered at pH 7 with 
barbital buffer and HCl was injected imtra- 
peritoneally. The animals were returned to 
metabolic cages, where urine was collected for 
24 hours. At this stage they were sacrificed 
by stumning and the kidneys were resected. 
Urine showed gross amounts of glucose, phos- 
phates and amino acids. Histochemical stain- 
ing of kidney sections was done for alkaline 
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Phosphatase (Gomori’s technique*) and succinic 
dehydrogenase (Seligman and Rutenberg’s 
techniques*). 

It was observed that there was no quantita- 
tive diminution of the intensity of histochemi- 
cal staining of the two enzymes. 

This suggests that absence of alkaline phos- 
phatase from proximal tubules of the kidney 
may not be an essential prerequisite for amino 
aciduria, phosphaturia and glycosuria. 
Topiwala National T. P. BHARADWAJ. 

Medical College, 

Bombay-8, May 6, 1957. 
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ACETYLCHOLINE DEFICIENCY IN 
RAT TISSUES AFTER PROLONGED 
USE OF ANTI-EPILEPTIC DRUGS 


In our previous communications!:? it was re- 
ported that deficiency of B vitamins in diet pro- 
duces marked reduction in the acetylcholine 
content of liver, brain and heart tissues of rats. 
Neurological deficiency symptoms observed 
clinically? and experimentally* after prolonged 
administration of hydantoin and oxazolidine 
derivatives used as anti-epileptic drugs, have 
been found to simulate nutritional deficiency 
syndromes. On the other hand, hzmatotoxic 
effects of hydantoin derivatives® suggest their 
probable antagonism to folic acid,* which along 
with thiamine, pantothenic and glutamic acids, 
have been reported to affect the synthesis of 
acetylcholine.!.7.5 It is therefore not unlikely 
that the anti-convulsant drugs might cause 
deficient synthesis of acetylcholine in body tis- 
sues. 

With these points in view, the present inves- 
tigation has been carried out on five groups of 
young male rats, fed on synthetic diet? con- 
taining 0-02% of Dilantin sodium, Thiantoin 
sodium and Mesantoin and 0-06% of Tridione, 
for a period of 10 weeks, till neurological symp- 
toms had been developed. They were then 
sacrificed for estimation of acetylcholine con- 
tent in heart, brain and liver tissues by the frog 
rectus method of Feldberg.® The results are 
presented in Table I. 

From the results, it will be observed that 
the anti-epileptic drugs reduce acetylcholine 
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TABLE I 
Showing percentage reduction of acetylcholine 
content per g. of heart, brain and liver tissues 
of rats os on synthetic diet containing anii- 
convulsant drugs 


Heart Brain Liver 
Groups ~> 3 > 3 
< < < 
I 5-06 ee 3-41 2-38 
II 2-53 50-00 3-08 9-7 1-60 32-9 
III 2-12 68-10 2-47 27-5 1-25 47+5 
IV 1-21 76-08 2-03 40-4 0-87 63-7 
V 1-37 «72-80 2-33 31-08 1-04 56-3 


Group I (Control); Groups IT, "III, IV & V fed 
Dilantin scdium, Thiantoin sodium, Mesantoin and 
Tridione, respectively. 


content in body tissues, the reduction being 


more marked after administration of methyl and 
thienyl substituted hydantoin as well as tri- 
methyl oxazolidine derivatives which, during 
their process of degradation,!° might block the 


enzyme systems necessary for this vital syn-| 
thesis. This is further supported by the growth- 


retarding effect of these compounds.!! 


M.G.M. Medical College, B. C. Bose. 
Dept. of Pharmacology, S. S. Gupta. 
Indore, May 15, 1957. A. Q. Sali. 


1. Bose, B. S.S. and De, H.N., Curr. Sci., 
1954, 23, 122 


2. —, Tbid., 1955, 24, 231. 

3. Schwab, R. Timberlake, W. A, and J, A 
Med. Clin. ‘North America, 1954, 38, 133 

4. Gupta, S. S., degra University J. Res., 1088. 4, 785, 

5. Butshcer, W. C. and Gallager, H, S., * Amer. Med, 
Assd., 1952, 148, 7, 535. 

6. Howkins and Meynell, M. J., Zancet, 1954, 2, 787. 

7. Bose, B.C. and Gupta. S. S., Arch. Int. Pharma 
codyn., 1956, 108, 3, 4-321. 

8. Nachmansohn, D. and John, M. M., /. Biol. Chem., 
1945, = 157. 

9. Feldberg, W , J. Physiol. , 1945, 103, 367. 

10. Woodbury, M Dixon, Ir. Pharm. and Expt. 


Therap., 1955, 115, 1, 94. 
Gupta, S. S., Indian Jr. Med. Sci., 1957 (under 
publication ). 


A STATISTICAL STUDY OF A FORM 
OF WOLLEA BHARADWAJAE SINGH 


Rao! described a new species of Anabe 
(A. ambigua Rao) and Singh? described Wolles 
Bharadwaje Singh, and included Anabe 
ambigua Rao under the genus Wollea. 
present form was found growing attached t 
the submerged mud along the edges of the pon¢ 
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inside the Botanical Gardens. In all respects 
it resembled both Anabaena ambigua and Wollea 
Bharadwaje Singh. A comparison of this form 
with the other two forms from a statistical point 
of view was made and is reported below. 

The heterocysts are distributed more or less 
at regular intervals and 89% of them are spheri- 
cal and 11% are barrel-shaped. The ellipsoidal 
or sometimes subspherical spores are formed 
one on either side of the heterocysts. Three per 


| cent. of the trichomes showed a pair of spores 
on either side of the heterocysts. This suggests 


that every cell is potentially capable of trans- 


forming into spores and much stress cannot be 


laid on the position of the spores. 
The mean ratio of the length to breadth of 


| the spores of this form, Anabaena ambigua Rao 


and Wollea Bharadwaje Singh, is 1-14, 1-53 and 
1-3 respectively, and of the heterocysts, is, 0-99, 
1:0 and 1-054 respectively. The difference bet- 
ween the means of the spores of this form and 
Anabeena ambigua Rao is 0-393 and of Wollea 
Bharadwaje Singh is 0-16. Its value for the 
heterocysts of this form and of the former is 
0-01, and of the latter is 0-064. 

If the heterocyst is taken as a taxonomic fea- 


| ture, the dimensions of the heterocysts of the 


three forms fall within a close range. On the 
other hand, if the spores are taken as the 
criterion, as is usually done, this alga comes 
very close.to Wollea Bharadwaje Singh. 

Though in general morphology this form 
resembles Anabena ambigua Rao, the study of 
the akinetes from a statistical point of view 
brings it nearer to Wollea Bharadwaje Singh, 
and this is supported also by its general habit, 
habitat, subspherical spores, barrel-shaped 
heterocysts, and tapering trichomes with trun- 
cate end-cells. 

The author is indebted to Prof. Y. Bharad- 
waja for his help and guidance, and to Dr. R. N. 
Singh for his valuable suggestions. 


Dept. of Botany, G. S. VENKATARAMAN.* 
Banaras Hindu University, 
March 1, 1957. 


* Present Address: Division of Botany, I.A.R,L,, 
New Delhi-12. 

1. Rao, C. B., Proc. Ind. Acad. Sci, 1937, SB, 101. 

2. Singh, R, N., Ann, Bot., 1942, 6, 593. 

3. Taylor, R. and Bernatowicz, A,, Papers Mich, Acad. 
Sci., Arts and Letters, 1952, 37, 75-85. 
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FUSARIUM WILT OF CUMIN 


Cumin (Cuminum cyminum L.) is an import- 
ant cash crop in North Gujarat and Jaipur 
Division of Rajasthan, covering an area of 
about 25,000 and 93,000 acres respectively. A 
preliminary survey was carried out and the 
loss from this disease was estimated to vary 
between 5 to 25% in North Gujarat, and 5 to 
60% in Rajasthan, the average in the latter 
case being 20%. 

The disease generally appears by the end of 
December or when the crop is about a month 
old. Plants are susceptible at all stages of 
growth. The disease generally appears in 
patches and is characterised by wilting of 
affected plants. After the appearance of wilt- 
ing, the whole plant dries up. Transverse and 
longitudinal sections of the affected roots re- 
vealed the presence of fungus mycelium in vas- 
cular tissues only. 

Large number of isolations were made from 
the affected roots and a white fluffy mycelium 
was observed to grow on potato dextrose agar 
slants. The presence of sickle-shaped macro- 
conidia and ovoid microconidia and chlamydo- 
spores placed the fungus under the genus Fusa- 
rium. Seeds were sown in sterilized pots filled 
with sterilized soil. When the plants were four- 
weeks-old, they were inoculated with suspen- 
sion of spores of the isolated fungus by pour- 
ing it around the plants. The disease appeared 
12 to 15 days after inoculation. It was re- 
isolated and the fungus obtained resembled the 
original isolate. In the host range experiments 
with the same inoculation technique it was 
found that the fungus does not attack any other 
host such as Coriandrum sativum L., Dancus 
carofa L., Carum copticum B. & H., Anethum 
graveolens B. & H., fennel (Faeniculum vulgare 
Gaertn.), jiralo (Plantago arenaria Waldst. & 
Kit), Brassica napus L., Lens esculenta Moench., 
Lycopersicum esculentum Mill, Linum usitatis- 
simum L., Pisum sativum L., Capsicum annuum 
L. and Arachis hypogea L. 

The fungus is characterised by the develop- 
ment of abundant white aerial mycelium which 
turns pinkish by keeping in daylight. Micro- 
conidia are single-celled, hyaline and ovoid to 
ellipsoid, straight or curved and constitute 
about 90% of the spores produced. Macroconidia 
are few in number, mostly 2-3 septate, straight 
or slightly curved at the apex, forming a beak, 
and measure on an average 34-44 x 3-28, Both 
terminal and intercalary chlamydospores are 
present. The average diameter of these is 8-2. 
Typical sporodochia and pionnotes are absent. 
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The characters place the fungus under Fusa- 
rium oxysporum Schl. emend. Snyd. and Hans.,! 
and the name F. oxysporum f. cumini Prasad 
and Patel is proposed on the basis of its patho- 
genicity to-cumin only. This appears to be the 
first record of this fungus on Cuminum cymi- 
num. Further work on this disease is in pro- 
gress. 

Division of Plant 

Pathology and Bacteriology, N. 
Institute of Agric., Anand, 
and 
Plant Path. Section, 

Dept. of Agriculture, 
Kotah, Rajasthan, 
February 19, 1957. 


1, Snyder, W.C. and Hansen, H. N., Amer. /. Bot., 
1 


GIRAULTELLA KRISHNAMURTII 


At Bangalore, my friend, Mr. Krishnamurti, 
subsequently Government Entomologist, Depart- 
ment of Agriculture in Mysore, observed a chalcid 
parasite on the larve of Xylocopa tenuiscapa. 
Being interested in polyembryony, he kindly 
drew my attention to it as he suspected the 
insect to show this phenomenon. A short note 
was published by me! in 1946, but subsequent 
changes in my address left no time to continue 
my observations on it. Even after a lapse of 
over ten years, nothing valuable can be added. 
I have passed a part of my collection to 
Dr. Mani, now of the Zoological Survey of 
India, Calcutta, and to Dr. C. Ferriere, Museum 
of Natural History, Geneva. All that remains 
for me to do, at present, is to give the insect 
a scientific designation and trust those who can 
compare this species with others can describe 
the insect properly and fully. Being interested 
in the biology of the insect rather than in its 
taxonomy, I must draw the attention of other 
workers since few observations on insect poly- 
embryony have been recorded from India. 

Fig. 1 shows the larva of Xylocopa tenuiscapa, 
full of larve belonging to Giraultella Krishna- 
murtii. When carefully counted, these number- 
ed 2,200. There was no trace of any residual 
tissue of the host and looked as if the body 
of the latter served as an envelope to hold 
the larve of the polyembryonic parasite. 
Mr. Krishnamurti and myself have reared 
thousands of these chalcids but only females 
were to be found. 

The adult is a pitch-black or brown-black 
insect with a metallic shine (Fig. 2). In colour 
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FIGs. 1-5 


it compares with the chalcid parasite of lac, 
Parechthrodryinus clavicornis, but little 


lighter. In Fig. 3, left wing of G. Krishnamurti, 
the Sub-Marginal Vein, the Marginal Vein, the 
Post-Marginal Vein and the Stigmal Vein are 
all clearly seen. In Fig. 4 the Stigmal Vein and 
the marginal vein of the left wing are shown 
further enlarged for comparison with that of 
any other species. The antenna is indicat 
enlarged in Fig. 5. 

My thanks are due to Mr. mie end 
for kindly drawing my attention to the insect, 
which. is the first record of its kind from India. 


Division of Biochem., S. MAHDIHASSAN. 
Council of Scientific and 
Industrial Research, 


Karachi, April 16, 1957. 


1. Mahdihassan, S., /. Osmania Univ., 1944-46, 12, 18. 
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THE VASCULARIZATION OF THE 
OVULES IN SACCOPETALUM 
TOMENTOSUM H.f.AND T. 


DurING a study of the vascular anatomy. of the 
annonaceous flower, the author noticed some 
interesting features, among which may be men- 
tioned: the double veins in the perianth and 
branching of staminal traces in Polyalthia 
coffeoides H.f. & T., the formation of a cortical 
vascular system due to the fusion of the perianth 
traces with the staminal traces in all species 
studied ; presence of an outer ring of normally 
oriented vascular bundles in addition to the 
main stele in the pedicel, the outer ring form- 
ing the vascular supply to the outer whorl of 
perianth, in Polyalthia suberosa Hf. & T., 
Annona muricata L., Artabotrys odoratissimus 


M1|R. Br., Goniothalamus grifithii Ht. & T., and 


Cananga odorata H.f. & T.; occurrence of multi- 
trace carpels in Artabotrys odoratissimus, Unona 
discolor Vahl, Polyalthia longifolia H.f. & T., 
P. coffeoides, Annona muricata and Uvaria kir- 
kit; and the origin of the ovular vascular sup- 
ply from the dorsal trace in Saccopetalum 
tomentosum. The present communication de- 
scribes the vascularization of the ovules in 
Saccopetalum tomentosum. 

In Saccopetalum tomentosum, each carpe] has 
6 or more ovules arising from the ventral 
side a short distance away from the margin 
so that the placentation is laminar and not 
marginal. The carpellary margins are closely 
appressed to each other but they are not fused 
even in mature carpels. The carpel wall is 
traversed by three veins—one dorsal and two 
ventrals. The ventral bundles do not give rise 
to any branches, while traces from the dorsal 
bundle travel in the carpellary wall towards the 


Fic. 1. T.S. carpel of Saccofetalum tomentosum 
showing vascularization of a ovule. D, Dorsal bundie ; 
V, Ventral bundle; V.S., Vascular strand, x 150. 
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ventral side, and enter the ovules (Fig. 1). All 
the ovules receive their vascular supply entirely 
from the dorsal bundle. 

In most ,Angiosperms, the vascular supply to 
the ovules arises entirely from the ventral bun- 
dles. In Degeneria and members of Winter- 
aceze! which have the most primitive carpels 
among Angiosperms, the ovules are vascular- 
ised partly by the ventral and partly by the 
dorsal bundles. In contrast to this, the ovules 
in Saccopetalum are vascularized by branches 
from the dorsal bundle alone. Such a situation 
provides additional evidence in support of the 
conduplicafe nature of the angiospermic car- 
pel! It is all the more interesting that such 
evidence is retained in a taxon which other- 
wise “shows specialized features. In this con- 
nection it is of interest to note that recently 
Periasamy and Swamy? have reported the ori- 
gin of the vascular supply of the ovules en- 
tirely from the dorsal bundle in another 
annonaceous member Cananga odorata H.f. & T.., 
in which the author also observed this fea- 
ture independently. The fact that in two out 
of eight genera of Annonacez studied, the 
ovules are vascularized by traces from the dor- 
sal bundle is significant, and indicates that this 
feature is probably of widespread occurrence in 
the family and a study of other genera may 
reveal more cases of this kind. 

The author’s thanks are due to Prof. J. Venka- 
teswarlu for guidance, and to Dr. V. S. Rao and 
Mr. R. S. Rao for the supply of material. 


Dept. of Botany, R. L. N. Sastrtr. 
Andhra University, 
Waltair, April 12, 1957. 


1. Bailey, I. W. and Swamy, B. G. L., Amer. /. Bot., 
1951, 38, 373. 

2. Periasamy, K. and Swamy, B. G. L., /. Arnold 
Aré., 1956, 37, 366. 


LARGE CLUSTERS OF SPHYRA- 
CEPHALA HEARSEIANA WESTWOOD 
(DIPTERA: DIOPSIDAE) AT NEW 
DELHI 


RECENTLY, in November, December 1956, and 
January, February 1957, some large congrega- 
tions of Sphyracephala hearseiana Westwood, 
were found reposing on the walls and pucca 
roofs of a house at New Delhi. In two north 
side verandahs, 18 masses (Figs. 1, 2) (14 clus- 
ters in one verandah and 4 in the other) were 
counted. Each group, with countless number of 
flies, was occupying a space of several square 
inches. Their mass formation was of irregular 
Pattern. During the cool hours of morning, 
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evening and at night, these flies remain very 
close or even overlap one another and face in 
different directions. Each cluster appears as a 
large compact black mass of spot on the wall. 
In the daytime, the flies isolate themselves 


Photo showing some small clusters of Sphyra- 


Fic. 1. 
cephala hearseiana Westwood near the junction of wall 
and roof. Some isolated flies are seen on the wall.- 

F1G. 2. Photo showing a large cluster in a corner at 
the junction of wall and roof. 


These flies become alert and slowly move 

about in small masses when one approaches or 
artificial (torch) light is thrown on them. They 
are readily disturbed with one’s breath, and 
quickly fly about and settle on anything near- 
about. Several catches were made to estimate 
the number of flies present in an area of one 
square inch, and 48 flies were calculated on 
the average. The smallest mass was thus esti- 
mated to compose of about 4,762 individuals, 
while the largest congregation had about 50,952 
flies. 
These flies were present in immense number 
in November, and during the author’s subse- 
quent visits in December-January and Febru- 
ary, their density was found considerably dimi- 
nished. In early March, only a few flies were 
left. 

These insects are supposed to be predaceous, 
and very little is known of their habits and 
life-history in nature. Their normal habitat is 
said to be the vegetation adjacent to streams, 
but they have also been captured on window 
panes in June, on orange and citrus leaves in 
July, and on cucumber leaves in August.? Sen* 
has described briefly the details of the life- 
history of this species under laboratory condi- 
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tions. He has also mentioned some previous 
observations of the gregarious nature of these 
flies. 

These flies are easily recognised by the cha- 
racteristic horn-like processes of the head bear- 
ing the eyes and antennae; their thorax is 
armed with one pair of scutellar spines and the 
front femora are thickened. Their distribution, 
according to Brunetti,* is Bengal; Lucknow 
Kanpur, Bhim Tal (Uttar Pradesh). In addi- 
tion to these localities, they have also been 
recorded from Pusa (Bihar); Mohan Rau, 
Siwaliks, Dehra ‘Dun Forest Division (Uttar 
Pradesh); Nagpur (Madhya Pradesh); Kasauli 
5,000 ft. (West Punjab); Western Ghats (Bom- 
bay). Bezzi® also found them in Algeria. 


Forest Research Institute, R. N. MArtuur. 
Dehra Dun, May 15, 1957. 


1. Shillito, J. F., Mov. Zool., 1940, 42, 147. 

2. Hearsey, J. B., Proc. Entom. Soc. 
1844, 82. 

3. Sen, S. K., Mem. Dept. Agric. India, 1921, 7 (6), 
33. Plates IV, V. 

4. Brunetti, E., Rec. /ndian Mus., 1907, 1, 166. 

5. —_ M., Bull. Mus. Hist. Nat. Paris, 1922, 28, 
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A CASE OF EPIGAEOUS FRUCTIFICA- 
TION IN ARACHIS HYPOGAEA LINN. 
THE peg in groundnut, Arachis hypogeea Linn., 
is normally positively geotropic and bears fruits 
underground. Patel and Narayana! noted a rare 
instance of pegs showing negative geotropism. 
Gregory? has reported ovule enlargement and 
viable seed development in aerial pegs in some 
exceptional cases. 

Van der Wolk*® induced artificial fructifica- 
tion of pegs above ground by allowing them 
to develop in a soil extract. Waldron‘ observed 
fruit development by allowing the pegs to deve- 
lop in test-tube with tap-water kept in dark- 
ness and in sand. Patel and Narayana! studied 
pod-formation in different media and have con- 
cluded that pods develop in sand, charcoal and 
clay but not in air and water. An instance of 
epigzeous fructification observed incidentally in 
groundnut variety TMV.2 under a nutritional 
study is reported here. 

Aerial pegs showing various stages of deve- 
lopment of pod were observed. Swellings at 
the tips of some of the pegs were noted in 
the initial stage and gradually these developed 
into small one-seeded pods (Plate I). In a few 
cases, a spur was also noticed in continuation 
of the swolien region (Plate I: Figures to the 
extreme right), and it contained a small ill- 
developed kernel at maturity. In all cases ex- 
plained above, the proximal seed of the fruit 
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PLATE I 
alone developed, while the distal one either did 
not develop or was aborted (Plate II). The 


PLATE II 
colour of the pericarp of the developing fruit 


was purple in the beginning, but gradually 
changed to pale yellow. 


TABLE I 


No. of 


Treatments Total No. of pegs" -coicgeous Percentage 


(nutrients i 
pegs deve- of epigzous 

“he Subterra- Epigzous!Ping into fructification 

8.) nean fruits 

1 390/48 538 77 13 16-9 

2 390/130 594 100 19 19-0 

3 260/130 437 102 ae ee 

4 195/130 551 45 2 4-4 

5 130/130 609 58 2 3-5 

6 87/130 545 49 oe ee 

7 65/130 570 40 ee ee 

8 43/130 590 56 3 5-4 


* Total of six replications and four plants in each 
replication, #.¢., 24 plants. 

From Table I it may be seen that the per- 
centage of epigzeous fructification is pronounced 
in nutritional treatments (1) and (2), in which 
comparatively higher dose of potassium was 
given. Further work is in progress. 

Oil Seeds Section, M. BHAVANISHANKAR Rao. 
Agric. Res. Inst., S. S. NaGARAJAN. 
Coimbatore, March 25, 1957. 


1. Patel, J. S. and Narayana, G. V., Curr. Sci., 1936, 
4,1 


2. Gregory, Peanut the Unpredictable Legume, p. 5. 
Published by the National Fertilizer Association, 
Washington, D.C. 

3. Van der Wolk, P. C., Pub. Sur. la Physiologie 
Vegetale Nimeque, 1914. 

4. Waldron, R. A., Contr. Bot. Lab. Univ, Pennsyl- 
vania, 1919, 4, 302. 
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DEVELOPMENT OF RESISTANCE TO 
STREPTOMYCIN IN XANTHOMONAS 
CITRI AND X. MALVACEARUM 


THE development of resistance to streptomycin 
in Xanthomonas phaseoli (Sm.) Dows. and to 
antibiotic A-6 in X. phaseoli var. fuscans 
(Burk.) Starr and Burk., and X. vignicola Burk. 
have been reported recently.'2 The effect of 
some antibiotics on X. malvacearum (E. F. Sm.) 
Dows., the causal organism of blackarm disease 
of cotton, is being reported elsewhere by the 
author.’ Of the antibiotics tested, streptomycin 
was found to be highly inhibitory to the bac- 
terium. In the present studies, X. citri (Hasse) 
Dows., the organism causing citrus canker, and 
X. malvacearum, were studied for the develop- 
ment of resistance to streptomycin. 

Fresh isolates of X. citri and X. malvacearum 
were obtained from diseased specimens collected 
at Ccimbatore and Bhavanisagar (Coimbatore 
District), respectively. A sample of strepto- 
mycin sulphate (Glaxo Laboratories), with 
740 I.U./mg. activity was used in all the studies. 
Firstly, the antibiotic was tested for activity 
against the two species and was found to in- 
hibit both the organisms at 1-0“g./ml. of the 
antibiotic in the agar streak dilution assays 
using nutrient agar medium (bacto peptone 
0-5%, beef extract 0:3%, sodium chloride 0:5%, 
agar 2:0%, pH 6-5). The isolates were then 
tested for the presence of resistant cells in the 
population by Szybalski’s gradient plate tech- 
nigue.4 The first layer consisted of nutrient 
agar, and the second layer of nutrient agar im- 
pregnated with 1,000 g./ml. streptomycin. When 
the agar set, a 24-hour culture of the bacte- 
rium was spread on the surface, and the plates 
incubated at room temperature (22 to 28°C.) 
for two days. Resistant colonies, if any, were 
picked out and subcultured in nutrient broth 
containing serial dilutions of streptomycin. By 
this method, strains of X. citri, resistant to the 
antibiotic at 100“g./ml., and those of X. malva- 
cearum, resistant at 50g./ml., were obtained. 
The strains obtained as above were further sub- 
cultured in nutrient broth tubes containing in- 
creasing concentrations of the antibiotic, at an 
interval of 48 hours between transfers. By ten 
successive transfers a strain of X. citri, resist- 
ant to the antibiotic at 5,000 #g./ml. and a strain 
of X. malvacearum, resistant at 2,500g./ml. 
were obtained. 

The resistant strains of X. citri and X. malva- 
cearum were similar to the respective parent 
cultures in their cultural characters and in their 
morphology as observed under the microscope. 
The growth of the strains on nutrient agar slants 
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was, however, comparatively much slower than 
the parent cultures. The resistant strain of 
X. citri was further compared with the original 
culture by inoculating the two on the leaves of 
acid lime seedlings in the green-house. The 
resistant strain was found to be as infective as 
the parent culture, there being no apparent in- 
crease or decrease in the virulence of the patho- 
gen due to the development of resistance to the 
antibiotic. It is also indicated that in the two 
bacterial species under study, there is no evi- 
dence for the development of single step or 
facultative single step pattern of resistance de- 
scribed by Bryson and Szybalski,® or the strepto- 
mycin type of resistance described by Demerec.® 
Agric. Res. Inst., G. RANGASWAMI. 
Div. of Mycology and Plant Pathology, 

Lawley Road, Coimbatore, 

January 10, 1957. 


1, Zaumeyer, W. J., Thomas, H. R. and Mitchell, J. N., 
Ann. Veg. Grower, 1953, 1, 5. 

2. Carmona-Gomez, J., Phytopathology, 1956, 46, 522. 

3. Rangaswami, G., Indian Phytopathology ‘(sent for 
publication). 

4. Szybalski, W., Science, 1952, 116, 46. 

5. Bryson, V. and Szybalski, W., Advances in Genetics, 
1955, 7, 1. 

6. Demerec, M., /. Bacteriol., 1948, 56, 63. 


EXOSMOSED SUBSTANCES ON THE 
LEAF-BLADE OF RICE (ORYZA 
SATIVA L.) 


Waite the study of root excretions as such or 
in relation to soil-borne fungal diseases has 
gained impetus in recent years,! an analogous 
situation on the leaf-surface, arising out of 
exosmosed substances has been hitherto little 
recognized, in so far as they influence the pre- 
ferential spread of air-borne pathogens. Brown? 
has indicated the role of these exosmosed sub- 
stances as factors governing the germination of 
spores of Botrytis cinerea. The present report 
deals with the preliminary investigations on 
the nature of these exosmosed substances on the 
leaf-blades of varieties of rice, resistant and 
susceptible (Co4 and Adt10) to the ‘Blast’ dis- 
ease caused by Piricularia oryz@ Br. et cav. 
Since guttation drops cannot be regarded as the 
sole seat of accumulation of exosmosed solutes, 
the following technique for collecting them was 
employed: two-week-old intact potted seed- 
lings were washed with several changes of 
glass-distilled water and surface-dried with 
Whatman No. 1 filter-paper. Later, they were 
sprayed with equal aliquots of glass-distilled 
water at 6p.m. and kept in highly humid con- 
ditions (95%). At 8 am. on the subsequent 
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day, the moisture on the leaf-blades was ab- 
sorbed with the aid of Whatman No. 1 filter. 
paper strips and stored in 80% ethyl alcohol. 
This process was continued for a week, at the 
end of which, the filter-papers were ground 
and concentrated for analysis. The amino acids 
and organic acids were determined by the 
ascending paper chromatographic technique. 
The relative concentration of each acid was 
determined visually by noting the intensity of 
spots developing on the paper chromatogram 
The results are presented in Table I. 
Although the four amino acids, viz., alanine, 
methionine, tryptophane and lysine were com- 
mon to both the resistant and susceptible varie- 
ties, the susceptible one, however, had glycine 
in addition. While succinic acid was charac- 
teristically present in the resistant plants, it 
was not detected in the susceptible ones. It 
should be stated that both the resistant and 
susceptible varieties had two unidentified and 
slow-moving organic acids, although the for- 
mer recorded them in greater concentration. 


TABLE I 
Exosmosed solutes on the leaf-blades of rice 
(Oryza sativa L.) 

Relative Concentration 

substances Resistant (Co4) Susceptible (Adt 10) 
Glycine Absent + 
Alanine + 
Methionine ++ ++ 
Tryptophane + + 
Lysine + 
Succinic acid ++ Absent 


It is now well recognized that in the case 
of many air-borne infections, a very high 
humidity permitting the presence of free mois- 
ture on the leaves is an_ essential — pre- 
requisite for successful disease develop- 
ment and indeed this has been true 
with the blast disease of rice. Therefore, dif- 
fusion of solutes under such humid conditions 
to the exterior of the host, possibly enabling 
the pre-penetration stages of infection has been 
indicated by the present study. An inquiry into 
the exosmosed metallic ions of the host and 
vitamins as well, since especially this fungus 
is known to be heterotrophic to B-vitamins,‘ 
is bound to throw considerable light on the 
mechanism of resistance to the blast disedse 
and work on these lines is underway. : 

Since writing this to press, the authors have 
come across the reference of Kovacs, A. and 
Szeéke, E., Phytopath. Z., 1956, 27, 335 (Rev. appl. 
mycol., 1957, 36, 121), wherein they have indi- 
cated the stimulatory/inhibitory influence of 
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exosmosed substances on the germination of 
spores of certain air-borne pathogens. The pre- 
sent note, however, has gone a step forward 
in presenting a qualitative analysis of such 
exosmosed substances. 

We are grateful to Prof. T. S. Sadasivan for 
guidance, and Dr. C. V. Subramanian for his 
keen interest in the present investigation, 
University Botany Lab., N, S. Suppa-Rao. 
Madras-5, S, SURYANARAYANAN. 
May 4, 1957. 


1, Andal, R., Bhuvaneswari, K, and Subba-Rao, N. S., 
Nature, Lond., 1956, 178, 1063, 
Bhuvaneswari, K. and Subba-Rao, N. S., 1957 
(in press), 
Bhuvaneswari, K. and Sulochana, C. B., Curr. Sci., 
1955, 24, 376. 

2, Brown, W., Ann. Bot., 1922, 36, 101. 

3. Anderson, A. L., Henry, B. W. and Tallis, E. C.,, 
Phytopathology, 1947, 37, 94. 

‘4. Suryanarayanan, S., Doctoral Thesis, Univ. of 
Madras, 1955. 


SEX MECHANISM IN DYSDERCUS 


THE following is an excerpt from a paper! pre- 
sented at the Tenth International Congress of 
Entomology, Montreal, Canada, August 17-25, 
1956 : 

“Eight species of Dysdercus have been exam- 
ined (Piza, 1947, 1951; Manna, 1951; Ray- 
Chaudhuri and Manna, 1952; Banerjee, unpub- 
lished, and, Sharma, unpublished). D. ruficol- 
lis has 2n=13 with XO males (see Makino, 
1951), while all other species have 16 chromo- 
somes. The sex-chromosome mechanism is 
highly interesting. Piza (1947), in D. mendesi, 
and Ray-Chaudhuri and Manna (1952), in 
D. keenigii, examining meiosis in moles only, 
claimed that they are XY but have a peculiar 
phenomenon of double reduction of the sex 
chromosomes. But by examining the females, 
it was found by Piza (1951), in D. mendesi, and 
independently by Ray-Chaudhuri, Banerjee, 
and Manna (unpublished), in D. keenigii, 
that this genus possesses an X,X,0: 
X,X,X,X, type of sex determination, as in some 
coreid bugs. Unlike in coreids, the two sex 
chromosomes in the males of this genus lie 
apart up to metaphase I, but during anaphase 
the individual daughter halves fuse to form a 
Single element thus giving rise to the confu- 
sion. Dysdercus is, therefore; characterized by 
16 chromosomes in the males including X,X,O. 
At metaphase I, the X chromosomes invariably 
lie at the centre surrounded by the autosomal 
bivalents. The first division is equational for 
the sex chromosomes, after which they fuse to 
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form a single element and remain as such till 
anaphase II.” 

Thus, Sharma’s observations? are in complete 
agreement with the above. 


Forest Insect Lab., G. K. Manna, 
Sault Ste. Marie, 
Ontario, Canada, May 28, 1957. 


1. Manna, G, K., “ Cytology and Interrelationships 
between Various Groups of Heteropter,’’ Proc. 
10th Intern. Entomol. Congr., Canada, 1056 
(in press). 

2, Sharma, G, P., Curr. Sci., 1956, 25, 360. 


NEW RECORD OF CHILOTRAEA 
CEYLONICA HAMPS, (PYRAL, LEPID) 


CATERPILLARS of this moth were found boring 
into stems of lemongrass (Andropogon citratus) 
in Central Kerala, during the later part of. 1955. 
Stem-boring caterpillars so far recorded on this 
plant are, Sesamia inferens W. in India! and 
Diatrea sachharalis (F.) in Puerto Rico.? 
present record of Chilotrea (Chilo) ceylonica 
Hamps. as a stem-borer of lemongrass appears 
to be new. Hampson’ has described the moth 
from Ceylon, 
The caterpillar, 22-25 mm. long, is ¢haracter- 
ised by slender white body. with longitudinal 
rows of black shiny spots and dark brown to 
black head and prothoracic shield. It bores into 
lemongrass stem and tunnels within the central 
shoot causing the formation of ‘dead hearts’. 
Most often the caterpillar emerges out of one 
shoot and bores into adjacent shoots causing 
damage to them as well. Pupation takes place 
within the larval tunnels. The moth, 22-26 mm. 
in wing expanse, is ochreous brown irrorated 
with fuscous and characterised by the presence 
on forewings of a fulvous line medially and 
another submarginally, both curved below costa 
and a series of white-centered black spots mar- 
Thanks are due to Dr. A. P. Kapoor of the 
Zoological Survey of India, Calcutta, for the 
identification of the moth. — 
Dept. of Entomology, M. R. G. K. Nat, 
Agric. College, 


Vellayani, Kerala, 
April 29, 1957. 


1, Fletcher, T, B., Rept. 7: 
Res. Sci. Repts., 1919-20 68. 
2, Jones, A, Merriam and Noemi G, Arillaga, Fed, 
Puerto Riso, U.S.D.A., Bull, 
ov. 


3 Hampoon, Fawn. Brit. Ind. Moths, 4, 26. 
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Proceedings of the First Congress on Theoreti- 
cal and Applied Mechanics. (Published by 
the Indian Society of Theoretical and Applied 
Mechanics, Indian Institute of Technology. 
Kharagpur.) (New Mahamaya Press Cal- 
cutta), 1956. Pp. 284. Price Rs. 15. 

The First Congress of Theoretical and Applied 
Mechanics was held on the Ist and 2nd of 
November 1955, at Kharagpur and was organ- 
ised by Prof. B. R. Seth and presided over by 
Dr. K. S. Krishnan. More than a hundred dele- 
gates participated in the deliberations and 41 
papers were read. The volume under review 
contains 28 complete papers from among those 
read. One of the papers is from the U.S.A., 
three from Poland, and the rest from India. Of 
the various subjects dealt with in the papers, 
as many as 19 belong to Section I—Elasticity, 
Plasticity, Rheology, Fluid Mechanics. Section II 
has only five papers, dealing with Turbulence, 
Ring Airfoils, Non-Newtonian Fluid, Hyperbolic 
Profiles and Shock Waves. There is only one 
paper in Ballistics in Section III, and one on 
Heat Transfer in Section IV, while the remain- 
ing two papers are in Section V, and deal, one 
with Statistics and the other with Electrical 
Analogues of Mechanical Vibration Systems. 
The papers are all of a high standard and will 
be of great value to one who wishes to keep 
himself up-to-date in this field. 

That the First Congress in Theoretical and 
Applied Mechanics should have been held so 
late as 1956, is a reminder how much headway 
we have still to make in this important branch 
of knowledge vital to our scientific and indus- 
trial progress. One also gets the impression 
that work in this field is sporadic and well- 
knit schools of systematic development in our 
centres of learning are yet to develop. 

A. Narasinca Rao. 


History of Analytic Geometry. By Carl B. 
Boyer. (Scripta Mathematica Studies Nos. 6 
and 7.) (Published by Scripta Mathematica, 
New York), 1956. Pp. 291. 

Analytic geometry was the independent in- 
‘vention of two men, neither of whom was 4 
professional mathematician—Pierre de Fermat 
(1608-65) a lawyer, and René Descartes 
(1596-1650) a philosopher. Fermat composed a 
short treatise of about 20 pages devoted to the 


REVIEWS 


line circle and conic sections in which c 
the significant sentence: “Whenever in a final 
equation two unknown quantities are found, 
have a locus, the extremity of one of the 
describing a line, straight or curved.” Ferma 
did not invent co-ordinates nor was he the firs 
to use graphical representation. Descartes, 
though aware of the connection between equa- 
tions and curves seems to have considered the 
curve as not adequately defined unless he ob 
tained an actual mechanical construction for it 
by a regular and continuous motion, and w 
more interested in the application of algebraic 
equations to the solution of geometrical prob 
lems. The immediate path to analytical geo 
metry was, however, prepared by development: 
in algebra such as.a symbolic notation, the 

of equation forms, free use of negative num 
bers, etc., than by those in geometry. 

Prof. Carl’s book traces the connection b 
ween arithmetic and geometry from the earlies 
times and the ideas of analytical geomet 
through the pre-Hellenic, Greek, Medizval and 
the Renaissance periods. The period 
diately following its discovery did not lead t 
rapid developments in cartesian geometry pa 
because Descartes’ exposition was so terse tha’ 
it had to be clarified through a long period ¢ 
commentaries, and partly because it was over 
shadowed by its younger and more brilliaa 
rival—calculus, which followed soon after. 
fact, there was but meagre progress in the 17t 
and 18th centuries, but in the 19th century: 
the golden age of analytic geometry—there w 
an outburst of activity involving the use 
imaginary elements, abridged notation, homo 
geneous co-ordinates, n-dimensional geometry 
higher plane curves, line co-ordinates, etc. 
book traces the history of the subject to t 
death of Pliicker, who, both in volume 
power, contributed more to the development 
the subject than any other single person. h 
a fascinating account. 


A. Narastnca 


Protective Painting of Structural Steel. By F 
Fancutt and J. C. Hudson. (Chapman ani 
Hall), 1957. Pp. xiv+ 102. Price 21 sh. 

In 1941, the Protection Coatings (Corrosion 
Sub-Committee of the Corrosion Committee ¢ 
the British Iron and Steel Research Assoc 
tion published a brochure on “Protective Paint 


— 


188 
cho 
ma! 
pail 
4 aut! 
ina 
ind 
: for 
sub 
tre< 
hea 
| 
han 
in 
in | 
Che 
tk 
E 
to 
him 
forn 
pl 
ecor 
tial 
port 
— ing 
4 


~~ No. 6 
June 1957 

ing of Structural Steel”. Further investigations 
in this field incorporating the Sub-Committee’s 
researches have made the present publication 
of this book possible in a completely revised 
edition prepared by the authors for the Sub- 


h a Committee. 
na fi The book describes the facts concerning the 
ound, methods of protecting structural steel work 
of these) against atmospheric corrosion by means of 
Fermat} paint, used alone or in conjunction with metal 
the first] coatings. The results of the Sub-Committee’s 
escartes,} researches indicate that surface preparation of 
en equa-} the steel for painting is very important for 
ered the} successful and economical protection. The 
s he ob-§ choice of paints is discussed and useful infor- 
om for it} mation regarding priming paints, finishing 
and paints, tar and bitumen paints, etc., has been 
algebraic) given. In the chapter, ‘Painting Procedure’, the 
al prob) authors bring out clearly the importance of good 
cal geo painting condition. They have compared dif- 
lopments) ferent methods of paint application and have 
the use§ indicated the importance of paint film thickness 
ve num-~ for good protection of steel work. Various other 
subjects are considered, such as the use of 
ion b flame cleaning and of the newly introduced pre- 
» earliest} treatment primers as a preparation for paint- 
geometry ing structural steel. Reference is also made to 
eval and@ heat-resisting paints and to painting schemes 
_ imme¥ for metal coatings or steel. 
lead t Information given in the book is bound to 
'Y pe be very useful to corrosion engineers to help 
rse tha in minimising corrosion in steel. The useful- 
eriod of ness of the book would have been greatly en- 
as over# hanced if ancillary subjects of the protection 
brillian§ of submerged steel or of steel that is buried 
ter. In in soil, etc, had also been dealt at length. 
the 17t G. S. Lappna. 
entury: 
ere W8) Chemical Engineering Reports—How to Search 
pa the Literature and Prepare a Report. Fourth 
emnetil Edition. By Kenneth A. Kobe. (Interscience 
ste Publishers), 1957. Pp. viii+ 175. Price $3.00. 
to t The report under review has been prepared 
me ¢ to assist the novice in chemical engineering 
ment to become familiar with the literature 
22d learn how to use it to enable 
him to present the essential facts suit- 
Rao. | bly in the form of a report. The report details 
the various means of obtaining organised in- 
iByF formation from books, monographs, journals, 
an ani Teports, as well as the methods for conducting 
“ a proper literature search, and to get data for 
q economical evaluation of a project. The essen- 
then tial parts of a report, the various types of re- 
‘ccociag Potts and their presentation are very clearly 
“Paint presented, and the procedure involved in mak- 


ing such reports is indicated. Attention is 
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focussed on the technique of report writing, 
citing of literature, preparation of graphs, etc. 
The report presents valuable information on 
various aspects of report writing, and will be 
a useful addition to the libraries of technical 


institutions. 
G. S. Lappna. 


Tubes for Computers. By the Members of the 
Philips Electron Tube Division. (Philip’s 
Technical Library.) (Available from Philips 
Electrical Co., Ltd. Calcutta-20), 1956. 
Pp. ix+ 51. Price Rs. 5. 


Four series of technical books are being pub- 
lished by Philips Technical Library, of which 
the series on electronic tubes is highly useful 
to an electronic engineer, as it gives the data 
and circuits of valves used in amplification, 
transmission, U.H.F. generation, television, etc. 
This book which is the twelfth in this series is 
mainly intended to present the technical data 
of certain types of vacuum tubes specially 
designed for their use in digital computers. 

The book is divided into three sections. in 
the first section, after a brief introduction, the 
principle and working of bistable, monostab!e 
and A-stable mutivibrator circuits and gate 
circuits are clearly described. The characteris- 
tic curves of special tubes E90cc.,, E92c.c., 
E88c.c. and E81H and some of the circuiis 
that are used in high-speed computers (one 
million pulses per second) are given in the 
second section. In low-speed computers, gene- 
rally cold cathode tubes such as Z50T and 
Z70U are employed. The last section deals with 
the data and circuits of these tubes. 

This book will be of immense help, not only 
to an electronic engineer but also to a physi- 
cist who is interested in designing fast scaling 
units having extremely short resolving times. 
Particular attention has been paid in getting up 
the book in an excellent manner. No doubt 
this book will be a valuable addition to any 
technical library. Similar books on this series 
will be eagerly awaited by research workers in 
this field. E. V. K. 


The Adrenal Cortex. By I. Chester Jones. (Cam- 
bridge University Press), 1957. Pp. x + 315. 
Price 37sh. 6d. net. 


The literature on the adrenal gland has grown 
to enormous proportions recently, following the 
discovery of many of its steroid hormones uf 
considerable physiological and clinical import- 
ance, with the result, a research worker on 
adrenals is often at sea, in his efforts to col- 
lect the literature on the subject. For him, the 
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monograph “The Adrenal Cortex”, by I. Ches- 
ter Jones comes in quite handy, enabling him 
to view the problems associated with adrenal 
cortex more as a whole, in that it gives him 
a complete idea of the comparative endocrino- 
logical studies on adrenal glands of animals 
from marsupials to fish, along with exhaustive 
accounts on the gross anatomy, histology, the 
chemistry and biosynthesis of steroid hormones, 
functions of the adrenal cortex and its rela- 
tionship to peripheral tissues and finally on the 
natural abnormalities of its function as seen in 
eutherian mammals. The brilliant monograph 
ends with a chapter on “correlation of struc- 
ture and function” of the adrenal glands in 
which the author puts forward a hypothesis that 
“the ionic regulation at the kidney level by 
cortical hormones” is the prime necessity for 
the evolution of vertebrates. In 245 pages, 
written in good style, quoting material from 
nearly 1,100 references, the author covers the 
literature up to the end of 1955. The book 
will be of very great value to research worx- 
ers in basic medical sciences and in biological 
subjects. V. SRINIVASAN 


The Mollusca of Krusadi Island, Vol. I, No, 2, 

Part.7. By S. Thomas Satyamurti. (Bulletin 
. ef the Madras Government Museum,- New 

Series, Natural History Section), 1956. Price 

Rs. 9-6-0. 

The first account of the Mollusca of Krusadi 
-Island was published in 1927 by the then 
Superintendent of the Museum, Dr. F. H. 
Gravely. Nearly three decades have elapsed 
since then and thanks to the rich shell collec- 
tions presented to the Museum by the late 
Mr. M. D. Crichton and the intensive collec- 
‘tions made by the present author during the 
past few years, the present account, which is a 
sequel to Part 6 of the same series, have brought 
to light several new species not previously 
recorded from Krusadi Island and its imme- 
diate environs. 

The Mollusca, as the name indicates, are 
soft-bodiéd animals and the group includes the 
snails, chitons, cowries, limpets, whelks, oys- 
ters, mussels, cuttlefish, etc. Many are pro- 
vided with characteristic shells, while a few, 
such as the Nudibranchiata are entirely soft- 
bodied. The majority of the forms have only 
‘limited powers of locomotion while a few, such 
as the scallops. and the cephalopods, are active 


As many as 450 species of Mollusca belong- 
classes have been described and 
two parts. Part 6 has dealt with 


the two classes Amphineura (chitons) and the 
Gastropoda (snails and their allies). In the 
present part, the author has dealt with the 
remaining 3 classes, the Scaphopoda (tusk- 
shells), Pelecypoda (mussels, oysters and their 
allies) and the Cephalopoda (cuttlefish and 
squids). 

Apart from numerous additions to the pre- 
vious account by Dr. Gravely, the presen: 
author has adopted the most recent system of 
classification and nomenclature for the various 
species. The author has expressed his indebi- 
edness to experts like Mr. R. Winkworth and 
Dr. W. J. Rees for the indentification of many 
of the species. Almost every species has been 
illustrated. The present Part, together with 
Part 6, compiled by Dr. Satyamurti, are valu- 
able additions to the existing accounts on the 
littoral marine fauna off the Indian Coast in 
which Mollusca constitutes a major group, 
both in variety and numbers. 

The present publication, along with Part 6 
in the Series will be of immense value to the 
teachers, students and research workers visit- 
ing the island as a ready reference and guide 
for the identification of the various reef-dwel- 
ling species of Mollusca in the Island. The tw 
parts will also be worthy and welcome addi 
tions to the libraries of all educational and 
research institutions. P. G 
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ADVANCES IN GEOPHYSICS* 


second volume of the Advances in Geo- 
physics Series contains five admirable con- 
tributions on radar weather, objective forecast- 
ing, ocean waves, geological chronometry and 
seismographs. 

In estimating the advances in radar weather 
forecasting, Marshall, Hitschfield and Gunn 
describe the recent contributions to the quali- 
tative and quantitative interpretations of radar 


displays of precipitation patterns and associated 


physical phenomena of hurricanes, tornados, 
lightnings, clouds and angels. As regards the 


quantitative substantiation and interpretation of _ 


the radar equation there is an excellent descrip- 
tion of the use of the scattering formule of 
Raleigh and Mie, and the possibilities of quick, 
systematic and fairly well quantitative survey 
of precipitation patterns over a wide area, and 
various other important subjects including 
atmospheric turbulence. This presentation by 
the authors illustrates the impressive advances 
made in radar weather information and their 
likely uses in forecasting especially in fields 
which are difficult by other alternative means. 

In the contribution on the Methods of Objec- 
tive Weather Forecasting, Gringorten discusses 
the importance of objectivity in forecasting, 
classifying the devices into various common 
types including physical, empirical or regression 
formule, use of graphical system, contingency 
tables, analogies, or codification of rules. The 
predictors including the surface and upper air 
observations and charts and the predictands like 
precipitation, clouds, temperature and other 
characteristics usual in practice are discussed in 
relation to newer techniques, and the future of 
objectivity in forecasting. 

In Pierson’s contribution on Wind-Generated 
Gravity Waves, an outline of the classical treat- 
ment and the recent statistical treatment are 
explained. The classical treatment of a simple 
harmonic wave and a wave train in deep water 
is followed by an introduction to the integral 
presentations of one-dimensional and three- 
dimensional stationary Gaussian processes and 
the ergodic theorem relating to the equivalence 
of time and space analyses and an ensemble 
analysis. The wave-height distribution, the 
various averages of periods and wavelengths, 
the energy spectrum and the relation to gene- 
ration and growth uf ocean waves are described 
in terms of a stationary Gaussian distribution. 
The variation of the spectra with angle, the 
wave slopes as analysed in surface glitter, the 


* Advances in Geophysics, Edited by H. E. 
(Academic Press), Vol. 2, 1955, pp. x + 286; Price $7.50. 


methods of analysis including that of pressure 
records, ship motion and wave refraction are 
briefly described. The author concludes with a 
description of the propagation of wind-generated 
waves, the use of a wave forecasting filter, the 
systematisation proposed for wave forecasting 
and a reference to problems awaiting solution 
including a direct verification of a Gaussian 
Sea, and the relative importance of friction, The 
illustrative agreements of the many ocean wave 
characteristics by the theoretical Neumann Spec- 
trum has made it clear that this description of 
ocean waves brings a better picture than known 
before. It can be expected that in the near 
future the complete physical basis of the ocean 
wave energy spectra would be known with fur- 
ther precision usual in other aspects of statis- 
tical mechanics. 
-In the contribution on Geological Chrono- 
metry by Radioactive Methods, Kelp describes 
the advances made in the determination of geo- 
logical ages. The lead methods using the three 
principal decay series, and the effects on cal- 
culated age due to radon leakage, leaching and 
other factors are discussed -with a wide series 
of data from different parts of the world. The 
use of the carbon-14 method especially in cover- 
ing the recent geological age, is illustrated by 
comparisons with historical ages, tree-ring ages 
and ionium ages. The strontium, and the potas- 
sium methods in relation to the ages by lead 
method, the helium method in relation espe- 
cially to granitic rocks, and the ionium method 
for deep sea sediments followed by a brief de- 
scription of other potential methods, conclude 
the general description of the development of 
recent methods of great practical importance. 
Benioff, in his contribution on Earthquake 
Seismographs and Associated Instruments, gives 
a brief survey of the recent developments of 
seismograph ‘ instrumentation. The ~ torsion 
seismographs described include those of Wood- 
Anderson, followed by the modifications and 
developments of Benioff, Lehner, Smith, Wen- 
ner and McComb. A description is also given 
of design of Romberg with further modification 
by McComb on pendulum seismograph with 
viscous-coupled optical recording elements. The 
various electromagnetic pendulum seismographs 
of moving conductor types—Galitzin, Guten- 
berg, Wenner, Benioff and others, variabie re- 
luctance types of Benioff, the electrostatic 
transducer pendulum seismographs and carrier 
current transducer seistnographs of Benioff, 
Gane, and others—are followed by a descrip- 
tion of Benioff’s linear strain seismographs 
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which have isolated very period 
motions, major strain adjustments following 
earthquakes and tidal strain. The use of tele- 
recording, the improvements in the different 
accessories including suspensions, drives, re- 
cording, chronometry, and measurement are 
discussed and the response characteristics of 
different seismographs including a description 
of the effect of barometric pressure fluctuations 
conclude this valuable contribution. 


All the contributions are supplemented by 
extensive bibliographies. 

It is difficult, in a short review, to do full 
justice to the extensive and valuable material 
presented in the contributions, whose express 
purpose has been to bring the descriptions up 
to date as regards the recent advances in the 
field of geophysics. 


[ 


SCIENCE NOTES AND NEWS 


Icerya pilosa Green on Sugarcane 


Sri. O. S. Bindra and S. U. Kittur, Agricul- 
tural Research Institute, Madhya Pradesh, 
Gwalior, observe: Icerya pilosa Green (Coc- 
cide : Homoptera), a comparatively new pest of 


in 1937. 
from Delhi, Karnal, Coimbatore and 
Meerut, and now from Gwalior, where it was 
noticed in July last. This mealy-bug is quite 
big in size and is densely covered over with 
white mealy powder. The damage is caused by 
the nymphs and adults sucking the sap. The 
plants thus weakened, turned yellowish and 
the young plants may be killed. 

Trials at control of the mealy-bug show that 
sprays of “Basudin” and “Folidol E-605” con- 
taining 0-069% and 0-092%, respectively of the 
active ingredient are quite effective. 


Biological Role of Potassium-40 


Quite a number of radioactive elements are 
normally present in the tissues and organs of 
all organisms, both plants and animals, pro- 
ducing in general a weak or 7-radia- 
tion. Among these, potassium-40 deserves first 
mention, to be followed by carbon-14, hydro- 
gen-3, rubidium-87, samarium-147, uranium- 
238, uranium-235, thorium-232, and so on. 
According to the number of atoms decaying, 
potassium-40 occupies the first place in organ- 
isms. It may be pointed out that man, during 
the whole of his life, obtains from cosmic radia- 
tion less than ir., whereas from potassium-40 
radiation he obtains about 10r. 

Potassium, being isolated from different 
sources—natural salts, rocks, tissues of organ- 
isms, etc.—has practically always a similar iso- 
topic composition. Therefore, organisms absorb- 


ing potassium do not change their isotopic com- 
position. In Nature, no noticeable fractionation 
of potassium isotopes occurs. The biological 
role of potassium is not clear. It is thought 
that potassium participates in carbohydrate and 
albumin metabolism of plants. 

The biological function of potassium is often 
connected with the radioactivity of potas- 
sium-40. A direct experiment on Aspergillus 
niger by A. P. Vinogradov (Nature, 1957, 179, 
308), however, shows that the radioactivity of 
potassium-40 plays no part in the growth of 
Aspergillus niger; only the chemical properties 
of potassium and its concentration were of im- 
portance. 


Standards of Light 


The Light Division of the National Physical 
Laboratory, U.K., has recently completed a 
new comparison of its secondary standard lamps 
with the internationally agreed primary stand- 
ard light source. The British secondary stand- 
ards are special tungsten filament vacuum lamps 
held by the Light Division. The international 
standard is a small ceramic tube, or cavity- 
radiator, immersed in a crucible-full of pure 
platinum. The metal is first melted and then 
slowly cooled. During the short period while 
solidification is» taking place, ‘the temperature 
remains stationary at the freezing point of pla- 
tinum. At this temperature, at which the ob- 
servations are made, the inside of the small 
radiator has, by definition, a luminance of 60 
candles per square centimetre. More than 4 
hundred ‘melts and freezes’, obtained with the 
aid of a high-frequency induction furnace, were 
used for amassing sufficient observations, which 
were made by precise photo-electric methods. 
Because of the Second World War, no such 
comparison had been made since the occasion, 
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some twenty years ago, when the National Phy- 
sical Laboratory lamps were first calibrated in 
this way. Nevertheless, the values now found 
for their intensity agree, to within one half of 
1%, with the previous ones. 


Powder Diffraction Studies 


When authors submit for publication papers 
that describe investigations in which X-ray 
powder measurements were made, but which 
omit the actual X-ray data, it is requested that 
these data be sent to the Editor of the Joint 
Committee on Chemical Analysis by Powder 
Diffraction Methods, for possible inclusion in 
the X-ray Powder Data File that is published 
by the American Society for Testing Materials. 

The data should contain accurate listings of 
d values and intensities of reflections. Other 
items of information of value for the data file 
are: hk indices and lattice parameters, if 
known, radiation used, type of X-ray recording 
employed, method of estimating intensities 
(visual, photometric, Geiger-counter), plus any 
relevant information concerning the nature and 
preparation of specimens studied. For addi- 
tional details, communicate with the Editor of 
the Data File, G. W. Brindley, College of 
Mineral Industries, Pennsylvania State Univer- 
sity, University Part, Pa., U.S.A. 


Mutation in Virus 


Mutation in the chemical structures of viruses 
has been accomplished for the first time at the 
University of California. The rate of mutation 
induced is the highest ever achieved by any 
means and the mutants produce mutant off- 
spring. Mutations have been induced by alter- 
ing the fundamental structure of ribonucleic 
acid of a virus. Sulphanilamide introduced into 
the virus culture blocks the formation of thy- 
mine, normally an essential part of the nucleic 
acid of the viruses. The new virus formed 
accepted 5-bromouracil, added earlier, in the 
absence of thymine. About 10% of the offspring 
were mutants containing this chemical. This is 
a rate of mutation about 1,000 times larger than 
that occurring normally. These findings suggest 
the possibility of producing non-infectious 
viruses from infectious ones with the help of 
chemicals. 


Drug Resistance in Bacteria 


With the tremendous progress made in dis- 
covering ever more and better chemotherapeu- 
tie agents it looked as if bacterial diseases were 
under complete control. Unfortunately this has 
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proved not to be the case because almost all 
bacteria very rapidly develop resistance. In 
many London hospitals 50 to 80% of all staphy- 
loccocal infections are found to be resistant to 
penicillin. 

The fascinating problem of bacterial resist- 
ance has been discussed recently at a meeting 
of scientists from all over the world at the 
Ciba Foundation in London. Apart from the 
immediate practical aspects—and these are 
very serious—this subject touches on all che 
most interesting genetic and adaptive processes 
of cells. In many cases a practical solution has 
been found, based on sound theoretical work, 
by using a number of drugs in combination 
right from the start of treatment, since the 
bacterial defences cannot easily adapt them- 
selves to many different toxic agents. If the 
different drugs are given successively, then the 
invading organism may change step by step. 

The great success which has been achieved 
against TB, and which has brought about the 
emptying of sanatoria, is due to the fortunate 
circumstance that several highly active chemo- 
therapeutic agents were discovered within a 
short period of time. It is their use in combi- 
nation which is so effective. A similar approach 
to the use of antibiotics is now being widely 
applied. 


Conserving Water in Australia 


Tests just completed by the Commonwealth 
Scientific and Industrial Research Organization 
at St. Stephen’s Creek Reservoir in Australia, 
show that by feeding on to the surface of the 
reservoir in .a solvent a solution of cetyl alco- 
hol, a chemical extracted from sperm whale oil, 
loss of water by evaporation can be substan- 
tially limited. 

During the past 14 weeks, under the super- 
vision of the inventor of the process, Mr. W. M. 
Mansfield, evaporation from the reservoir has 
been reduced by 37% and more than 200 mil- 


The estimated cost of saving water is 1d. for 


tions the cost might be greater, but it should 


of cetyl alcohol has been maintained 
reservoir for over three months, in 
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hods. over the 
such spite of exceptionally high wind velocities, and 
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an average area of 930 acres. " 


Europe's Biggest Telescope 

biggest telescope started recently at the Saint 
Michel de Provence Observatory ip Southern 
France, and should be completed next August. 
The telescope, built in Britain, is remarkable 
not only for its size but also because it incor- 
porates two important innovations. 

“One is an - air-conditioning device in the 
telescope tube which will reduce distortion and 
blurring caused by the mixing of the cool: night 
air with warm air in and around the telescope 
dome. The other is “electronic image re- 
ceiver” invented by scientists of the Paris 
Observatory : Professor André Lallemand and 


M. Maurice le. This device replaces the 
photographic plate generally used to record 
the optical s of the stars with electronic 


apparatus somewhat akin to a television camera 
and considerably more sensitive to light. This 
increased sensitivity will make it possible to 
reduce exposure time and obtain much sharper 
pictures of planets such as Mars and Jupiter, 
which are very difficult to photograph. 
Saline Water Conversion 

An International Symposium on Saline Water 
Conversion has been planned for the first part 
of November 1957, in Washington, D.C., under 
the ‘sponsorship of the Office of Saline Water 
of the U.S. Department of the Interior, and the 


scientific approaches to the problem of conver- 
sion of saline water for agriculture, municipal, 
and industrial uses. Seientific papers presented 
during the three-day conference will be pub- 
lished by the Academy Research Council in its 
numbered series of scientific and technical mono- 
graphs. 

Further details about the can be 
had from the Division of Physical Sciences, 


NOTICE 
which was temporarty located Madras-25 has now been 


transferred to Bangalore permanently. 
All material intended for publicatien in 


for review and exchange journals may, therefore, be sent to the following . 
The Editor, Current Science, 


address hereafter : 


Malieswaram 
‘Remittances, 
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‘ments, etc., may ‘please be ailtiressed as usual to: 


National Academy of Sciences, 2101, Con: 
tion Avenue, N.W., Washington DC. 


Fermi Professorship 
Plans to endow an Enrico Fermi ¢ 


versity’s Institute of Nuclear Studies, is design- 
ed to perpetuate and memoralize Fermi’s 
scientific contributions. He was both teaching 
and conducting research at the Institute at 
time of his death in 1954. 


Aeronautical Seciety of India 


Shri K. K. Roy, Shri K. M. Raha and Dr. P. 
Nilakantan; Honorary Secretary: Shri S. C. 
Sen. 
Award of Research Degres 
The University of Poona has ee 


Ph.D. Degree in Biochemistry to Mrs. Violet 
Bajaj for her thesis entitled “Phosphate Meta- 
bolism of Moulds”. 


ERRATA 
Page 122, line 3, left column, read: 
10n 10, Ca for 10.1 +10 Ca 
Page 122, Table I, line 4 and under “Meiotic 
Behaviour” in Column 5, read: 
10x + 10: for 20u + 10; 


Current Science, corrected proofs, books ~ 


Published by A. V. for the Current 


ore City, by C. Vasudeva Rao, Superintendent an 
Science Association, Bangalore. 


+ service Professorship at the University of Chi- 
Mee cago in memory of the renowned nuclear phy.§ 
PK sicist have been announced by M. J. Kelly,@ 
President of Bell Telephone Laboratories, 
i. is Chairman of a National Committee to estab- 
a lish the Professorship. 
E , a The new Chair, which will be in the Uni- 
| 
| 
toe _ Further particulars regarding the Professor- | 
ee ship can be had from W. V. Morganstern « | 
Ngee the University of Chicago, or W. Fuller, Belljj 
Telephone Laboratories, 463, West Street, 
York, N.Y. 
St At the Ninth Annual General Meeting of the] 
ie ne Aeronautical Society of India held recently, 
the following office-bearers were elected for 
Ps the year 1957: President: Air Marshall S; 
b+ Mukerjee; Vice-Presidents: Dr. V. M. Ghatage, | 
| 
‘ National Academy of Sciences, National Re- | 
search Council. 
; "The programme for the meetings covers such 
a topics as power distillation, electrodialysis, 
| 
ithe Journal, advertise- 


SUNVIC 
EL RELAY 


MODEL EA-3M 


Sunvic Electronic Relay, Model EA-3M, is designed to allow 
light Contact Instruments, such as Toluene Regulators or Contact 
Thermometers, to achieve in service the precise control of which 
they are capable. 


@ Operates on a few microwatts. 
© Controls upto 2 kw. at 230 volis AC/DC. 


@ Suitable for inductive loads. 
@ Self-contained with Mains Transformer, Gas-filled Relay and Sunvic 
Hotwire Vacuum Switch. 


Made by 


.. SUNVIC CONTROLS LIMITED, HARLOW, ENGLAND 


Accredited Agents 


MARTIN & HARRIS (PRIVATE) LTD. 


(SCIENTIFIC DEPARTMENT) 
SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1 
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—RELIABLE HOUSE FOR— 
LABORATORY GLASSWARES 
(Plain and Graduated) 


@ THERMOMETERS & HYDROMETERS 
(Various ranges) 


LABORATORY PORCELAINWARES & 
SHICAWARES 


@ NICKEL AND PLATINUMWARES 
@ WHATMAN FILTER PAPERS 


MICROSCOPES & ACCESSORIES 


@ BALANCES, TINTOMETERS, AEROGEN 
GAS PLANTS AND OTHER INSTRU- 
MENTS REQUIRED BY CHEMICAL 
LABORATORIES 


Contact: 
UNIQUE TRADING CORPN. 
51-53, Babu Genu Road 
BOMBAY 2 


BOROSIL 


LABORATORY GLASSWARE 


such as 
FLASKS, BEAKERS, CONDENSERS, 
MEASURING FLASKS, MEASURING 
CYLINDERS, PIPETTES & ANY 
SPECIAL APPARATUS MADE TO 
DESIGN 


and 


PENICILLIN VIALS, VACCINE BULBS— 
WHITE & AMBER 


ALL OTHER APPARATUS & EQUIPMENT 
MANUFACTURED TO CLIENT'S DESIGN 


INDUSTRIAL & ENGINEERING 
APPARATUS CO. (PRIVATE) LTD. 
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ZOOLOGICAL SPECIMENS 
AND 
BIOLOGICAL REQUIREMENTS 
OF THE 


LABORATORIES 
AND 


INSTITUTIONS. 


Consult: 


Bombay Biological House 
Dealers in Zoological Specimens 
119, Hindu Colony, Dadar, Bombay 14 
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ORGANIC CHEMISTRY 
9th Revised Edition 
By P. B. SARKAR, D.Sc., F.N.I. 
Director of Technological Research, 
Indian Central Jute Committee 


First Published 1942 9th Ed. 1957 
vit+490 P. 84x54 Rs. 8 

“One of the best text-books on Organic 
Chemistry I have come across.” 


Pror. C. P. NAMBUDRIPAD 
S. N. College, Quilon 


INTERMEDIATE PHYSICS 
By N. N. BASU & J. CHATTERJEE 


16th Edition, 1956. In Two Vols. D/D Size 


Lucid exposition, up-to-date information, 
numerous worked out examples, all-India 
examination questions, and neat diagrams 
are the features of this standard work. 
Popular all over India. Covers all-India 
University syllabuses. 

Rs. 6 Each Vol. 


PRACTICAL CHEMISTRY 
For B.Sc. Students 


By B. K. GOSWAMI, M.Sc. 
Prof. of Chemistry, Midnapur College 


The book covers the analytical portion 
meant for B.Sc. students (Pass & Hons.) 
of Indian Universities. Rs. 5 


INORGANIC CHEMISTRY 
For Intermediate Students of Indian 
_ Universities 


By P.. K. DUTT, M.Sc. 


Prof. of Chemistry, Presidency College 
_ Calcutta 


5th Revised Edition, 1956, 550 pp. Rs. 6-25 


A complete course, in lucid style, with up- 
to-date information. The only book which 
will cover the all-India University syllabus. 


H. CHATTERJEE & 


- A TEXT-BOOK OF HEAT 
(for Junior Students) 


8th Revised and Enlarged Edition 


By M. N. SAHA, D.Sc., F.R.S. 
AND 
_B. N. SRIVASTAVA, D.Sc., F.N.I. 
Prof. of Physics, Indian Association for the 
Cultivation of Science, Calcutta 


It commands a monopoly sale as the best jf 
‘book on the subject and fully covers the 
syllabuses of Indian and Pakistan Univer- | 


sities. Cloth Bound, Rs. 9 


ELEMENTARY 
PHYSICAL CHEMISTRY 
10th Revised Edition, 1956 
By SANTI R. PALIT, D.Sc., F.R.LC., F.N.I. 


Prof. of Physical Chemistry, Indian 
Association for the Cultivation of Science 
Calcutta 


The book has been thoroughly revised and 
made up to date. It meets the requirements 
of Pass B.Sc. students of Indian and 
Pakistan Universities. Rs. 6-50 | 


INTERMEDIATE CALCULUS 


By K. C. BASAK, B.A. (Cantab.) 
Director of Economic Research 
Indian Central Jute Committee 

Lucid treatment numerous worked out 
examples, covers all-India syllabus ] 
Rs. 2-50 | 


INORGANIC CHEMISTRY 


By P. RAY, M.A., F.N.I. 
Formerly Palit Prof. of Chemistry 
University College of Science, Calcutta 


An authoritative text on the subject 
covering the B.Sc. syllabuses of Indian and 
Pakistan Universities. The book is expected 
to excel all other publications and remove 
a long-felt want. Rs, 11 
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INJECTABLES — Safe and Dependable 


A wide range of parenteral preparations for meeting the growing requirements 
of the Medical Profession are now being processed in our Laboratories. They are 
made from Standard Chemicals employing double distilled and PYROGEN FREE 
water. Their containers (Ampoules) undergo rigid neutrality tests before they are 
selected for use. These Injectables are therefore guaranteed to be = 


safe and dependable. 


The following are but a few of our well-known Injectables : 
RETICULIN .. «+ «+ A Potent extract of Liver 
HEXOPURIN .. .. .. An urinary Antiseptic 
CALCITOL .. e+ «+ Injectable Calcium Gluconate 
BEVITAMIN Vitamin B, 
GLUCOSE SOLN. i an Pure Dextrose 


Mysore Industrial & Testing Laboratory Ltd. 


Malieswaram P.O., Bangalore 3 


Bengal Chemical and denial Works, Ld. 
The Largest Chemical Works in India 


Manufacturers of Pharmaceutical Drugs, Indigenous Medicines, Perfymery, Toilet 


and Medicinal Soaps, Surgical Dressings, Sera and Vaccines, 
Disinfectants, Tar Products, Road Dressing Materials, etc. 

Ether, Chloroform, Mineral Acids, Ammonia, Alum, Ferro-Alum, 
Aluminium Sulphate, Sulphate of Magnesium, Ferri Sulph., 
Potassium Permanganate, Caffeine and various other Pharma- 


_ ceutical and Research Chemicals. 


Surgical Sterilizers, Oxygen Apparatus, Distilled Water Stills, 
Operation Tables, Instrument Cabinets and other Hospital 


Accessories. 

Chemical Balance, Scientific Apparatus for Laboratories and 
Schools and Colleges, Gas and Water Cocks for Laboratory use, 
Gas Plants, Laboratory Furniture and Fittings. 


Fire Extinguishers, Printing Inks. 


Office: 6, GANESH CHUNDER AVENUE, CALCUTTA-13 
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*Our first series of 
advertisements featured important 
developments in chromatographic 
analysis. Demands for extra copies 
of individual advertisements have 
proved so great that we have 
published the series in booklet 
form. if you wish to be put on 
our mailing list to receive free 
copies of this booklet and of the 
* Buyers’ Guide’ please write to 
the address below. It would be 
of assistance if you would quote 
the reference FS1 when replying 
to this advertisement. 


(Manufacturers W.& R. Balston Ltd.) 


after precipitation, what next... 


Is the ultimate aim a qualitative or quantitative 
analysis? What is the nature of the precipitate 
... the size and charge of the particles? Is the 
precipitate or filtrate required, or are both of 
interest? 

These and many other questions the chemist 
has to consider, and his answers largely deter- 
mine his choice of filter paper from the many 
grades available. He needs to be right, for the 
success of filtration itself, and the reliability of 
subsequent procedures, can depend on the 
paper’s chemical and physical properties. 

During the coming months, a new s¢ries of 
advertisements®* will discuss both the nature 
and importance of these properties and the 
attention paid to them in the quality control 
of Whatman Filter Papers. Topics mentioned 
briefly in the booklet ‘Buyers’ Guide’ to 
Whatman Laboratory Filter Papers will also 
be considered in greater detail. 


H. REEVE ANGEL & CO. LTD - 9 BRIDEWELL PLACE + LONDON EC4 
also at 52 Duane Street New York 7 


sole distribwirs of WHATMAN FILTER PAPERS 
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ANNOUNCING 


RESEARCH & INDUSTRY 


A NEW MONTHLY PERIODICAL ADDRESSED TO — 


TECHNICAL DIGESTS * PATENTS & PROCESSES AVAILABLE 
FOR LICENSING REVIEW OF PATENTED INVENTIONS 
IN SELECTED FIELDS INVITED ARTICLES * 
NOTES * ENQUIRIES 


ANNUAL SUBSCRIPTION Rs. 8 


For particulars, please write to: 


THE ASSISTANT SECRETARY . 
PUBLICATIONS DIVISION 


Council of Scientific & Industrial Research 


INDIAN COUNCIL OF AGR LTURAL RESEARCH 


INDIAN FARMING 
Farmer’s Own Magazine 


Designed {o serve the interests of the Indian farmers io a wide extent, Indian Farming, 
published in an attractive format, carries besides feature articles, topical noies, etc., special 
interviews with farmers and material for guidance of day-to-day farming operations. A popular 
monthly magazine for the public. 


Annual Subscription: Rs. 9 : _ Single C : As, 12 
Available from: 


THE BUSINESS MANAGER. 
LC.A.R.. QUEEN VICTORIA ROAD 


NEW DELHI 


INDIAN JOURNAL OF AGRICULTURAL SCIENCE 
Annual Subscription: Rs. 15 (Quarterly) Single Copy: Rs. 4 


INDIAN JOURNAL OF VETERINARY SCIENCE AND ANIMAL HUSBANDRY 
Annual Subscription: Rs. 12 (Quarterly) ‘ Single Copy: Rs. 3 
Available from: 

THE MANAGER OF PUBLICATIONS 
CIVIL LINES, DELHI 8 
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A small but powerful Laboratory Stirrer with a shaded-pole motor rated at 
380 gm. cm. torque at 1200 r.p.m. The motor has no brushes to wear out 
and the absence of sparking makes it safe io use with inflammabie materials. 
It is fitted with sintered bronze self-aligning bearings for quiet running and 


ming; long life. The speed of the motor remains consiant at about 1200 r.p.m. 

pular irrespective of load within wide limits. The stirring load can be removed 

entirely and the motor speed will not exceed 1200 r.p.m. and the motor can 

ae 12 be slowed considerably by heavy loads over short periods without damage. 
Full particulars sent on application. 

Please quote Catalogue No. 10022. 

= A. GALLENKAMP & CO., LTD. 17-29 SUN STREET, LONDON, E.C.2 


_ Accredited Agents in India 
~ MARTIN & HARRIS (PRIVATE) LIMITED 


(SCIENTIFIC DEPARTMENT) 
SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1 
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X-RAY ANALYSIS 


A range of instruments for this non-destructive analytical method now commonly used for 
metals, ceramics, mineral clays and all crystalline materials forms a section of UNICAM 
production schedule, It includes the UNICAM single crystal rotation and oscilla- 
7 tion camera and accessories, Weissenberg goniometer, powder cameras for 
; analysis at temperatures up to 1400°C. and evacuable powder cameras 
for work at room temperature. There is also the standard UNICAM 
interchangeable goniometer head. 


THE SOLE DISTRIBUTORS 


THE SCIENTIFIC INSTRUMENT co., LTD. 


ALLAHABAD BOMBAY CALCUTTA MADRAS NEW DELHI 
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